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NOTATION 

Life  Symbols. 
As  Eevised  October  11th,  1911. 

Resolved^  that  in  the  iDresentation  of  papers  the  symbols  of  the 
Text-Book  of  the  Institute  of  Actuaries,  with  the  additions  noted 
below,  be  followed  when  convenient,  and  that,  in  any  event,  the 
use  of  such  symbols  in  other  senses  be  avoided ;  all  letters  used  as 
sjTnbols  to  be  printed  in  italics  except  "a"  when  used  to  denote 
an  annuity  of  1  first  payment  immediate,  i.  e.  {l-\-a);  that 
W^  and  Sx  be  used  in  accordance  with  the  practice  of  the  Institute 
of  Actuaries,  i.  e.. 

Additional  symbols 


^-  n  _.  -N        ^ 

U,=  v— (I  +  i)  = 


x+l  ^x+1 


Disability  Symbols, 

As  Adopted  May  16th,  1912. 

^T  ""^  *b^  number  of  active  lives  at  age  x. 
Z"  =the  number  of  invalid  lives  at  age  x, 

then  I"/  +  V'  =  I  . 

'^  =the  survivors  at  age  a;  in  a  mortality  table  based  on 
invalid  lives  (not  to  be  confused  with  I'J  amongst 
whom  there  are  additions  each  year  from  those  just 
disabled). 

4  ix 


d*'*=the  number  dying  as  active  lives  between  ages  x  and 

x  +  l. 
di*  =  the  number  dying  as  invalid  lives  betveeei>  ages  x  and 

x-{-l. 
i^  =the  number  of  active  lives  becoming  invalid  between 

ages  X  and  x-\-l. 
j3«  ri^the  probability  of  an  active  life  aged  ^  being  alive  one 

year  hence,  whether  then  active  or  invalid. 
^»  =the  probability  of  an  active  life  aged  x  dying  within  a 

year,  whether  still  active  or  after  becoming  invalid, 

then  i>"  +  9x  =  1  • 

j5*  =  the  probability  of  an  invalid  life  aged  x  being  alive  one 

year  hence. 
q^  1=  the  probability  of  an  invalid  life  aged  x  dying  within  a 

year, 

then  'pi-\-  pI=  1. 

p^"^  the  probability  of  an  active  life  aged  x  being  alive  and 
active  one  year  hence. 

poi  __  ^|jg  probability  of  an  active  life  aged  x  being  alive  but 
invalid  one  year  hence. 

5""  =  the  probability  of  an  active  life  aged  x  dying  while 
still  active  within  a  year. 

5°*  =  the  probability  of  an  active  life  aged  x  becoming  invalid 
and  dying  within  a  j'ear. 

r^  =the  probability  of  an  active  life  aged  x  becoming  in- 
valid within  a  year, 

then  pT  +pi'=p:;  qT  +  <?r  =  2^;  pf  +  gV  =  r/,  pT  +  qT 
=  1  -  ^.;  K"  +  p1  +  9T  +  ql  =  i- 

r'^  •=■  the  absolute  annual  rate  of  invalidity, 
tnen  r    = 


Tyaa__  yXjaa 

X  X    ' 

X  X 

D'  =  v'l\ 

X  X 

al*  =  value  of  an  annuity  payable  at  the  end  of  each  year 

X 


provided  an  active  life  now  aged  x  is  then  alive  but 
invalid. 

a"   =  value  of  an   annuity-due  on  an  active  life  payable 
during  survival,  active  or  invalid. 

a^"  =  value  of  an  annuity-due  on  an  active  life  payable 
during  activity. 

a*  =  value  of  an  annuity-due  on  an  invalid  life. 
nfaxM"*^  =  value  of  a  deferred  temporary  annuity  payable  at  the 
beginning  of  each  of  t  years  deferred  n  years,  pro- 
vided the  disability  occur  during  the  n  years, 
a"".-;. — •  =  value  of  an  annuity-due  on  an  active  life  for  n  vears  or 
for  y  —  X  years,  whichever  is  the  shorter,  during 
activity. 
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Address  by  the  President,  Henry  Moir. 


Taxation — Especially  in  its  Bearing 
ON  Life  Insurance. 

Taxation  is  one  of  the  first  evidences  of  civilization;  it  is  an 
essential  of  centralized  power.  The  form  of  government  is  imma- 
terial, whether  it  be  an  absolute  monarchy,  an  oligarchy,  or  a  de- 
mocracy, the  same  necessity  exists.  Sometimes  we  hear  of  kingdoms 
or  principalities  where  taxation  is  said  to  be  unknown;  but  this 
statement  arises  from  a  confusion  of  ideas, — from  a  misunder- 
standing of  the  fundamentals  of  the  subject.  We  may  hear  of 
Monaco  having  no  such  burden — the  state  income  being  derived 
from  the  gaming  tables;  or  of  a  dukedom  where  the  lands,  the 
flocks,  and  the  herds,  owned  by  the  duke,  yield  such  a  revenue  that 
the  simple-minded  people  believe  they  are  free  from  the  obligations 
of  neighboring  countries.  The  contribution  does  not  have  to  be 
made  in  money — it  may  be  in  service,  even  in  forbearance,  or  in 
the  sacrifice  of  some  benefit  which  the  people  might  otherwise 
enjoy.  These  peculiar  cases  do  not  change  the  principle  set  forth 
any  more  than  the  possibility,  ever  before  us  in  America,  that  some 
state  may  have  so  many  foreign  corporations  within  its  borders 
that  the  revenue  thus  derived  might  be  sufficient  to  meet  all  the 
usual  state  expenses. 

There  is  a  great  deal  of  experimental  legislation  in  this  country 
— and  elsewhere.  In  considering  and  discussing  new  ideas  it  is 
always  well  to  submit  them  to  the  process  of  basic  thinking.  There 
are  certain  laws  of  nature,  indeed  we  may  call  them  laws  of  God 
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2  PEESIDENTIAL  ADDRESS. 

(although  they  are  not  directly  set  forth  in  the  Ten  Command- 
ments) which  can  never  be  ignored — the  law  of  self  preservation; 
the  social  character  of  man;  aspiration  towards  things  above  ns, 
etc.  Economists  and  actuaries  to  be  effective  in  their  work  cannot 
confine  themselves  to  the  mere  arithmetic  of  any  question — they 
must  take  into  consideration  not  only  the  mathematical  elements, 
but  also  those  influences  of  psychic  character  which  grow  out  of 
human  nature  as  it  is — not  as  we  might  like  it  to  be.  We  cannot 
ignore  the  existence  of  evil  in  the  world;  in  the  experience  of  evil 
we  appreciate  a  knowledge  of  good,  just  as  in  the  contemplation  of 
death  we  realize  the  sweetness  of  life. 

Fundamental  factors  in  the  nature  of  man,  in  his  weakness  and 
strength,  are  too  often  ignored  in  their  effect  upon  new  laws.  We 
must  give  due  weight  both  to  ideals  and  to  realities — neither  should 
be  carried  to  extremes,  for  ideals  run  wild  become  Bolshevik,  while 
material  considerations  lead  toward  a  Kultur  of  which  the  world 
has  had  a  surfeit.  As  the  firmament  is  ever  in  a  wonderful  state 
of  equilibrium,  one  force  restraining  and  governing  another,  so  in 
the  smaller  affairs  of  human  life  our  sympathies  and  emotions,  the 
springs  of  action,  must  ever  be  in  balance  and  control. 

As  illustrating  such  lack  of  balance,  let  us  ask  a  simple  question 
with  reference  to  the  Prohibition  Amendment.  How  often  do  we 
hear  any  advocate  of  absolute  prohibition  say  he  wants  it  for  him- 
self ?  Oh  no,  it  is  an  ideal  for  others — to  keep  a  weak  brother  from 
harm !  There  is  therefore  in  this  new  situation  that  has  arisen  but 
little  or  none  of  the  element  of  intelligent  selfishness  (one  of 
nature's  necessary  laws)  as  there  should  be  in  all  experimental 
legislation  of  this  type.*  A  shocked  exclamation  from  the  modern 
reformer  may  greet  this  statement — "What!  Advocate  selfish- 
ness ?  "  The  reference  is  to  a  basic  fact  of  human  nature,  and  the 
principle  of  intelligent  selfishness  (restrained  by  social  instincts 
and  love  of  others)  seems  to  triumph  in  the  practical  outcome  of 
economic  theories,  in  spite  of  what  Ruskin  and  some  of  his  fol- 
lowers have  said  to  the  contrary.  Selfless  existence  finds  its  logical 
conclusion  in  Nirvana,  of  which  we  may  be  admiring  students,  but 
not  believers.  Eternal  truths  endure,  so  that  although  we  may  use 
a  language  differing  from  that  of  our  ancestors,  nevertheless  a 
careful  study  of  the  oldest  philosophies  indicates  that  the  charac- 

*  "Any  laws  except  those  whieh  men  make  for  themselves  are  laughable." 
— Emerson. 
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teristies  of  man  have  changed  but  little,  if  at  all,  during  the  brief 
space  of  recorded  history. 

The  elements  which  govern  the  question  of  taxation  have  been 
analyzed  by  many  of  the  old  philosophic  writers,  and  probably  by 
none  more  justly  and  satisfactorily  than  by  Adam  Smith.  One 
large  question  was  taken  for  granted  by  him  which  some  men  dis- 
pute to-day,  namely,  the  right  to  possess  property.  This  is  a  right 
which  seems  to  be  inherent  in  our  existence.  The  foxes  have  holes, 
and  the  birds  of  the  air  have  nests — they  have  their  property  rights; 
even  a  dog  will  bury  a  bone;  while  the  foresightedness  of  the  insects 
is  proverbial.  Why  then  attempt  to  demolish  the  very  foundation 
of  such  civilization  as  we  may  have  attained?  The  rejection  of 
property  rights  would  bring  us  back  to  individual  savagery — for  it 
is  around  property  and  its  intelligent  care  that  all  knowledge 
centers.  Adam  Smith  was  right  in  his  premises,  and  he  proceeded 
to  show  that  taxation  was  necessary  for  the  benefit  of  the  commu- 
nity for  two  main  reasons: 

(1)  Protection  and  police  service,  and 

(2)  The  building  up  of  enterprises  for  mutual  good. 

He  discussed  the  taxation  of  property  per  se,  i.  e.,  of  capital,  and 
showed  that  in  normal  circumstances  such  assessments  were  unde- 
sirable, although  permissible  in  great  emergencies. 
CaDital  Taxation  of  capital  is  a  national  evidence  of  ex- 

travagance similar  to  that  of  which  so  many  indi- 
viduals are  guilty — using  their  capital  for  living  expenses.  There 
is  this  vital  difference  in  favor  of  the  individual,  that  he  expects  to 
die — so  it  may  not  be  of  much  consequence  whether  he  leaves  any- 
thing after  his  own  death,  whereas  the  nation  expects  to  live  for 
ever.  For  the  welfare  of  future  generations  it  should  conserve  and 
augment  its  capital  resources,  rather  than  seize  them  by  taxation 
and  expend  the  proceeds  for  present  needs.  The  nation  should 
therefore  encourage  the  accumulation  of  capital,  especially  in  such 
forms  as  railroads  and  wires  as  connecting  links,  and  life  insurance 
companies,  savings  banks,  and  building  associations  as  direct  evi- 
dences of  thrift  on  the  part  of  the  people.  The  discouragement  of 
life  insurance,  and  the  diminution  of  the  proceeds  by  taxation  ia 
clearly  against  public  policy. 

Adam  Smith  admitted  and  discussed  the  propriety  of  taxing  any 
"unearned  increment."  He  did  not  use  this  expression  which  has: 
now  become  so  much  of  a  catch  phrase  that  we  have  been  almost 
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led  to  suppose  that  the  idea  itself  is  new.  But  capital  taxes,  he  tells 
us,  '^  are  unthrifty  because  they  diminish  the  funds  applied  towards 
the  maintenance  of  productive  labor/'  a  dictum  which  appeals  even 
without  the  process  of  proof  which  may  be  applied. 

There  are  four  sources  for  raising  revenue  which  he  particularly 

commended,  namely:  (1)  Eents,  (2)  profits,  (3) 

Sources  wages,  and  (4)  indirect  taxation  such  as  customs 

and  excise — especially  when  chargeable  on  luxuries. 

In  making  assessments,  Adam  Smith  laid  down  four  canons  of 

propriety  which  have  been  so  generally  accepted  by  subsequent 

writers  that  we  may  state  them  without  entering 

Taxation.        upon  such  detailed  analyses  as  might  demonstrate 

their  accuracy,  namely: 

(1)  Equality  in  taxation  upon  those  who  can  best  bear  the 

burden. 

(2)  Amount  easily  and  definitely  ascertainable. 
(2)  Tax  payable  at  convenient  times,  and 

(4)  Collectible  with  minimum  expense. 

These  first  principles  of  taxation  are  given  in  the  briefest  pos- 
sible form,  in  the  hope  that  the  mere  restatement  may  recall  the 
trend  of  the  argument  in  each  case.  There  are  one  or  two  thoughts 
expressed  one  hundred  and  fifty  years  ago  which  will  at  the  present 
time  bear  repetition,  namely : 

"  A  very  considerable  degree  of  inequality  is  not  near  so  great 
an  evil  as  a  very  small  degree  of  uncertainty." 

"Taxes  on  necessaries  accumulate  as  they  pass  on — not  so 
taxes  on  luxuries." 

On  the  basis  of  mere  arithmetic  it  is  often  argued  that  because  a 
duty  or  tax  of  1  per  cent,  yields  so  much,  then  a  t^x  of  10  per  cent, 
will  yield  ten  times  as  much.  But  such  mathematics  are  sadly 
fallacious,  and,  as  Adam  Smith  says,  "Two  and  two  sometimes 
make  one." 

Economists  are  all  agreed  that  the  absolute  necessaries  of  health- 
ful existence  should  be  free  from  all  taxation.     A  tax  on  neces- 

„    .     ^,  saries  is  "specially  prejudicial  to  the  increase  of 

Taxing  Neces-  j   r    a 

saries  Harmful    ^^^ional  wealth."    Its  immediate  effect  is  to  lower 

the   condition   of   the   hard-working   and  poorer 

classes;  or,  if  the  tax  be  maintained,  it  results  in  the  better  classes 

having  to  pay  not  only  their  own  taxes  but  also  the  amount  due  on 
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the  necessaries  consumed  by  the  working  people.  The  cost  of  col- 
lection is  an  added  burden  and  taxes  of  this  nature  are  properly 
condemned  by  all  thoughtful  students. 

Illustrations  of  the  exemption  of  necessaries  can  be  found  in  all 
quarters — the  exemption  of  small  incomes  from  the  income  tax,  on 
the  scientific  theory  that  the  minimum  living  wage  should  be  ex- 
empt. Again,  it  will  be  seen  to  be  fundamental  that  if  the  neces- 
saries of  life  can  be  kept  at  the  cheapest  possible  price,  the  condi- 
tion will  be  the  best  for  the  nation  as  a  whole.  The  present  wheat 
situation  is  interesting  in  this  connection  since  the  government  is 
pledged  to  pay  a  high  price  to  the  farmers,  and  must  of  course  keep 
this  promise ;  yet  political  leaders  hesitate  to  incur  a  loss  of  a  billion 
dollars  or  more  by  allowing  the  price  of  wheat  to  follow  its  normal 
economic  course.  An  attempt  to  maintain  artificially  a  high  price 
of  wheat  would  militate  against  the  prosperity  of  the  nation  in 
many  directions,  apart  from  the  mere  price  of  food  stuffs. 

Following  on  the  statement  that  taxes  on  necessaries  accumulate 
as  they  pass  on,  we  are  led  to  the  conclusion  that  the  importation  of 
the  necessaries  of  life,  or  at  least  of  the  raw  material  for  their 
manufacture,  should  be  free;  we  must  remember  further  that  the 
luxuries  of  one  age  may  oft  become  the  necessaries  of  the  next. 

Application  of  Eoeegoing  Principles  to  Life  Insurance. 

When  we  bring  our  general  reasoning  faculties  to  bear  upon  the 
question  of  taxation  of  life  insurance,  we  are  immediately  con- 
fronted by  important  questions,  such  as  the  following: 

(1)  .Is  life  insurance  a  necessity  or  a  luxury? 

(2)  Is  life  insurance  "capital";  or  does  it  come  under  the  head 

of  income,  rents,  profits,  or  wages  ? 

(3)  Is  there  equality  of  taxation? 

(4)  Is  the  tax  easily  ascertainable? 

Such  questions  are  complex  when  applied  to  our  business — and 
a  simple,  direct,  and  immediate  reply  cannot  be  given.  In  the  first 
place,  we  can  undoubtedly  claim  that  life  insurance  is  an  "enter- 
prise for  mutual  good"  (see  page  3).  Therefore  it  would  be 
proper  that  public  revenues  should  be  used  to  foster  the  institution. 
The  fact  that  the  structure  has  grown  up  as  a  "  business  "  in  conse- 
quence of  a  public  demand  does  not  in  the  slightest  degree  alter 
its  character  in  that  its  protecting  arms  are  spread  out  to  ward  off 
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losses,  to  reduce  pauperism  in  the  community,  and  to  aid  the  ailing 
and  the  aged  in  their  times  of  distress.  Eecognition  of  this  char- 
acteristic of  life  insurance  is  accorded  to  a  full  and  generous  extent 
in  the  nation's  offer  of  protection  to  our  soldiers  and  sailors. 

The  social  value  of  life  insurance  calls  for  its  complete  exemp- 
tion from  taxation.  The  wisdom  of  this  course  is  further  empha- 
sized when  we  seek  for  an  answer  to  the  first  two  questions  above 
set  forth,  since  economists  agree  that  it  is  unthrifty  to  tax  neces- 
saries or  capital. 

In  most  cases  it  may  surely  be  said  that  life  insurance  is  a  neces- 
sity. It  is  effected  to  protect  obligations ;  and  it  is  more  needed  by 
the  man  of  family  than  by  the  bachelor.  It  may 
Necessity  perhaps  be  said  that,  for  the  average  well-to-do 
bachelor  and  for  the  very  rich,  life  insurance  is 
as  much  of  a  luxury  as  a  necessity,  since  it  offers  an  easy  means  of 
doing  those  things  they  might  like  to  do  after  their  own  death ;  but 
in  the  vast  majority  of  cases  it  is  far  more  in  the  nature  of  a  neces- 
sity than  of  a  luxury.  To  a  young  man  dependent  on  himself  and 
his  earnings,  marriage  would  be  almost  a  crime  if  it  were  not  pos- 
sible to  protect  his  wife  and  helpless  babes  in  this  way.  The  per- 
manent good  of  a  nation  is  bound  up  in  the  happy  marriages  and 
healthy  children  of  its  people ;  and  failing  life  insurance  the  obliga- 
tions of  a  family  would  be  too  burdensome  for  a  considerate  man. 
We  must  always  bear  in  mind  that  the  average  sum  insured,  even 
in  ordinary  companies  (excluding  the  industrial  risks)  ranges  from 
$2,000  to  $3,000  on  each  life. 

From  the  viewpoint  of  taxation,  life  insurance  must  also  be  con- 
strued as  capital — savings  which  are  being  slowly  and  laboriously 
accumulated,  mostly  by  people  in  moderate  cir- 
Income  ?  cumstances.  No  claim  can  be  made  that  it  is  in- 
come. With  the  protection  so  much  needed,  it 
combines  the  benefits  offered  by  the  savings  bank,  with  some  addi- 
tional advantages  arising  from  the  systematic  method  in  which 
premium  pa}Tnents  must  be  made.  It  may  sound  like  irony  to 
describe  the  widow  who  draws  the  average  sum  insured — say  $3,000 
— as  a  capitalist;  nevertheless  it  is  even  so,  for  she  must  find  some 
investment.  The  income  derived  from  this  capital  then  becomes  a 
proper  object  of  taxation  in  accordance  with  the  dictum  of  econ- 
omists. In  many  cases  such  income  falls  below  the  minimum  de- 
manded for  a  decent  livelihood  or  for  a  healthful  existence — there- 
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fore  the  income  too  would  be  exempt,  as  in  such  circumstances  it 
should  be. 

Before  attempting  to  answer  the  other  two  questions  it  will  be 
well  to  give  an  outline  of  the  many  forms  of  taxation  to  which  life 
insurance  is  subjected  in  America. 

State  Taxation  of  Life  Insueance. 

The  various  forms  of  state  taxation  are  quite  numerous,  and  it 
may  be  well  to  deal  with  the  lesser  obligations,  before  passing  to 
the  greater. 

The  first  to  be  mentioned  is  in  the  form  of  license  fees  payable 
for  filing  various  statements  and  for  recording  documents  regard- 
ing  the  standing  and  stability  of  the  corporation. 
The  original  purpose  of  these  fees  was  to  compen- 
sate directly  the  supervising  officials;  to-day  they  are  paid  into  the 
state  treasuries  and  these  insurance  departments  are  supported  by 
legislative  appropriation.  The  supervision  of  life  insurance  should 
be  careful,  complete,  and  methodical,  and  the  expense  of  supervision 
may  reasonably  be  borne  by  the  policyholders  whose  interests  are 
thus  being  protected.  Unfortunately  much  of  the  supervision  is 
conducted  by  men  who  hold  office  only  during  the  political  ascend- 
ancy of  their  friends.  This  results  in  such  frequent  changes  in 
supervising  officials  that  they  have  not  time  to  become  familiar 
with  the  principles  of  an  intricate  business  like  life  insurance. 
Hence  the  supervision  in  many  states  is  spasmodic  and  unintelli- 
gent, although  this  condition  has  been  greatly  improved  in  recent 
years  through  the  intelligent  work  of  the  National  Convention  of 
Insurance  Commissioners.  In  some  states  there  is  an  "annual 
franchise  tax,"  or  license  fee,  for  the  privilege  of  doing  business 
within  the  state.  In  its  nature  this  is  similar  to  the  Filing  Pees; 
and  the  entire  burden  for  these  is  relatively  small. 

As  indicating  the  amount  of  expense  incurred  in  the  maintenance 
of  a  State  Insurance  Department,  the  situation  in  Virginia  is  an 
enlightening  guide.  A  special  assessment  is  there  made,  not  to 
exceed  one  tenth  of  one  per  cent,  of  the  premiums  paid,  and  the 
actual  charge  has  uniformly  been  much  less  than  the  sum  provided 
■ — for  the  last  three  years  one  fifteenth  of  1  per  cent.,  or  only  two 
thirds  of  the  legal  maximum.    Previously  the  charge  was  even  less.* 

*  Since  the  above  was  written  the  Commissioner  of  Insurance  of  Virginia 
has  notified  the  companies  that  the  funds  on  hand,  with  agents'  license  fees, 
are  sufficient  for  the  needs  of  the  department  for  the  coming  year — so  no 
assessment  is  being  made. 
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Of  similar  general  character  to  the  foregoing  is  the  agents* 

license  fee  payable  in  nearly  every  state.    The  amount  is  not  large 

— ■Qsiially  from  $1  to  $2  for  each  individual,  but 

Lcen  e  Fees.  ^^  some  instances  larger  fees  are  collected ;  as,  for 
example,  the  principal  agent  in  the  District  of 
Columbia,  for  whom  there  is  payable  the  sum  of  $50,  while  the 
ordinary  solicitor's  annual  license  in  the  District  is  $5.  Again,  in 
the  State  of  Georgia  an  agent  has  to  pay  $10  for  each  county  in 
which  he  solicits;  otherwise  he  may  have  a  traveling  or  general 
agent's  license  for  $75. 

On  the  whole  the  agency  charges  probably  serve  a  useful  pur- 
pose. They  are  in  the  nature  of  recording  fees  and  doubtless  pre- 
vent unauthorized  and  irresponsible  people  from  becoming  life  in- 
surance agents  and  through  ignorance  conveying  misinformation. 

Eeal  estate  and  personal  property  located  in  various  municipali- 
ties bear  their  usual  share  of  local  taxation.    This  is  sometimes  a 

,  „  considerable  item  at  the  Home  OflBce  domicile  of 

Local  Taxes. 

.  any  company.  In  the  case  of  branches  and  agen- 
cies in  states  other  than  the  home  state,  the  amounts  are  small 
unless  in  the  occasional  case  of  real  estate,  which  may  be  held  either 
for  oflBce  accommodations,  or  as  the  result  of  foreclosing  mort- 
gages. It  is  not  uncommon  to  include  bank  balances  as  personal 
property  for  taxation,  while  of  course  ofiQce  furniture  is  generally 
assessed ;  the  item  being  however  a  small  one.  An  assessment  rate 
frequently  of  2  per  cent,  or  3  per  cent,  on  bank  balances  is  some- 
what of  an  imposition.  Some  municipalities  have  in  recent  years 
shown  a  disposition  to  impose  premium  taxes — the  only  apparent 
reason  for  this  tribute  being  the  ease  with  which  the  money  can  be 
collected.  It  is  however  easy  for  most  companies  to  withdraw  and 
close  their  agency  in  any  municipality  where  taxes  become  burden- 
some— accordingly  there  is  a  natural  check  on  the  trend. 

The  most  common  and  the  most  burdensome  form  of  taxation  of 
life  insurance  is  the  premium  tax.    This  is  assessed  upon  the  an- 
__     .       _  nual  premiums  collected  within  the  state,  and  44 

states  and  Territories  in  the  Union  impose  direct 
premium  taxes;  four  states  impose  such  taxes  under  their  retal- 
iatory laws;  one  state  (Massachusetts)  taxes  the  policy  reserves. 
In  only  one  state  of  the  Union  (Nevada)  is  there  no  direct  life 
insurance  taxation,  and  unfortunately  this  one  state  following  the 
best  course  has  a  comparatively  small  volume  of  life  insurance  in 
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force  within  its  borders.  Possibly  the  four  states  that  impose  only 
reciprocal  taxation  are  equally  deserving  of  commendation  as  fol- 
lowing correct  ideas. 

In  principle  the  premium  tax  is  most  objectionable — it  violates 
nearly  every  canon  of  just  and  desirable  taxation.  Those  who  by 
foresight  make  provision  for  helpless  families  who  might  otherwise 
become  dependent  upon  the  state  are  penalized  for  their  prepared- 
ness. The  cost  of  their  insurance  is  made  appreciably  heavier,  for 
of  course  the  total  amount  of  the  tax,  increased  by  the  expense  of 
segregation,  etc.,  must  be  borne  directly  and  solely  by  the  policy- 
holder. The  careful  man  who  by  self-sacrifice  provides  that  his 
own  helpless  ones  will  never  become  a  charge  on  the  state,  has  not 
only  to  help  support  the  poor  who  were  not  so  protected;  but  is 
actually  taxed  in  addition  directly  on  account  of  his  foresight.  The 
premiums  are  themselves  in  the  nature  of  a  voluntary  tax  paid  in  a 
true  spirit  of  patriotism  for  the  public  weal;  yet  the  state,  lack- 
ing in  gratitude  for  this  worthy  act,  taxes  the  amount.  From  the 
assessors'  viewpoint,  the  imposition  may  seem  easy  to  collect,  for  it 
is  received  in  solid  amounts  from  the  life  insurance  companies. 
Nevertheless,  its  collection  involves  much  elaborate  bookkeeping 
on  the  part  of  the  companies  with  reference  to  changes  of  residence 
and  the  separation  of  premiums  and  dividends  according  to  state, 
adding  an  appreciable  burden  of  expense  to  the  collection. 

The  amount  of  the  tax  is  large,  in  many  instances  heavier  in  rate 
than  taxes  on  real  estate,  for  it  is  payable  every  year  on  every  pre- 
mium paid,  and  is  imposed  not  only  upon  the  savings  which  are 
being  accumulated  by  middle  class  people,  but  also  upon  that  por- 
tion of  the  premium  which  is  absorbed  year  by  year  in  current  pro- 
tection. It  is  discriminating  in  that  a  larger  amount  is  taken  from 
those  who  effect  the  thriftier  forms  of  insurance,  and  from  those 
entering  at  the  older  ages. 

One  anomaly  of  the  situation  is  that  savings  bank  deposits  and 
premiums  paid  to  fraternal  orders  are  generally  exempt  from  taxa- 
tion. It  is  right  that  they  should  be  exempt,  but  the  analogy  be- 
tween these  payments  and  savings  is  so  close  to  the.  premiums  for 
life  insurance  that  the  discrimination  and  unfair  treatment  by  the 
taxing  authorities  of  regular  life  insurance  policyholders  becomes 
all  the  more  glaring  and  marked.  Probably  the  situation  could  be 
improved  if  the  life  companies  were  to  develop  the  latent  voting 
power  of  their  policyholders. 
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For  tlie  last  thirty  years  these  taxes  have  been  assessed  on  a 
steadily  increasing  scale.*  When  the  cost  of  collection,  including 
the  maintenance  of  separate  accounts  by  all  the  various  companies 
for  each  particular  state  is  taken  into  consideration,  this  burden  is 
heavy  in  relation  to  the  total  general  expenses  incurred  by  life 
companies  in  conducting  their  business.  Moreover  the  rate  in  some 
states  is  very  high  while  in  the  most  important  and  populous  states 
the  taxation  rates  are  more  moderate.  Ohio  is  an  exception  to  this 
general  statement  in  that  it  is  a  populous  state,  with  a  tax  rate 
much  above  the  average.  There  is  thus  introduced  an  element  of 
inequality  and  discrimination,  which  is  conveyed  down  to  the  pol- 
icyholders themselves. 

A  distinction  in  tax  legislation  as  between  mutual  and  pro- 
prietary life  insurance  companies  is  unusual  and  rarely  of  any 
merit.  If  the  business  be  non-participating 
^^Mutu^""^  throughout,  and  the  organization  purely  a  stock 
Oompaniea.  corporation  in  all  senses,  there  might  be  some  rea- 
son for  a  distinction.  But  in  the  frequent  case  of 
a  company  with  a  small  capital  stock  and  writing  participating 
business,  the  interests  of  policyholders  are  paramount  just  as  they 
are  in  the  larger  mutual  companies. 

Nevertheless  we  do  find  a  difference  in  treatment  in  one  state, 
Rhode  Island,  where  stock  companies  are  taxed  at  the  rate  of  2  per 
cent,  of  gross  premiums  less  return  premiums,  etc.,  while  mutual 
companies  are  taxed  at  the  rate  of  1  per  cent.  only.  The  state  has 
also  the  retaliatory  law  to  meet  other  or  greater  charges  in  other 
states. 

While  the  general  practice  of  assessing  a  tax  on  premiums  is 

common  to  so  many  states,  there  is  a  great  lack  of  uniformity  in 

many  important  details,  and  scarcely  two  states  in 

TJniformitv  ^^®  Union  have  similar  laws.  They  all  differ  in 
some  respect,  more  or  less  important.  We  find 
that  taxes  are  assessed  upon 

(a)  "  The  gross  premiums  collected  or  received." 

(&)  "  Net  premium  receipts." 

(c)  "Premiums  collected  less  dividend  return  in  cash,  and  re- 

turn premium." 

(d)  "  The  total  deposit  premiums  in  force  during  the  year." 

(e)  "  Gross  premiums  received  in  the  state  less  return  premiums." 

*  See  ' '  Fifty  Tears  of  Life  Insurance, "  by  F.  L.  Hoffman. 
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(/)  "  Gross  premiums  received  in  the  state  less  return  premiums, 
reinsurance  premiums,  and  losses  actually  paid  in  the 
state." 

(g)  "All  premiums  contracted  to  be  paid  or  actually  collected.'* 

The  difference  between  (a)  "Premiums,"  (6)  "Gross  Pre- 
miums," and  (c)  "Net  Premiums"  is  not  so  great  as  one  might 
suppose.  The  "  Gross  premium  received  or  collected "  has  been 
defined  by  many  court  decisions  as  the  premium  less  dividend. 
The  premium  on  a  participating  policy  is  not  a  fixed  and  definite 
quantity,  but  is  variable,  depending  upon  the  experience  of  the 
company  from  year  to  year;  the  sum  stated  in  the  policy  contract 
appears  there  only  as  a  maximum,  above  which  no  charge  can  be 
made.  The  true  premium  is  the  sum  actually  paid  from  year  to 
year  by  the  owner  of  the  policy.  Nevertheless  many  of  the  taxing 
authorities  refuse  to  recognize  decisions  in  other  states  defining  the 
expression  "gross  premiums"  or  other  equivalent  terms,  with  the 
result  that  many  companies,  rather  than  engage  in  troublesome 
and  expensive  litigation  with  commissioners,  or  tax  collectors,  sub- 
mit to  erroneous  assessments  upon  the  maximum  rates  inserted  in 
policy  contracts. 

By  the  percentage  premium  tax  there  is  introduced  an  element 
of  discrimination  and  unfairness  in  taxation  as  between  (1)  com- 
panies with  large  premiums  and  large  dividends;  (2)  those  con- 
ducting their  business  on  the  principle  of  charging  the  lowest  pos- 
sible participating  rate;  and  (3)  the  non-participating  companies. 
Those  companies  that  furnish  the  surest  protection  to  their  policy- 
holders have  to  pay  the  largest  taxes. 

The  expression  "return  premiums"  is  sometimes  construed  as 
including  dividend  pajTuents  to  life  policyholders;  even  surrender 
values  might  properly  be  so  treated.  The  phrase,  however,  doubt- 
less originated  in  connection  with  fire  insurance  where  a  proportion 
of  the  premium  is  returned  if  the  policy  be  cancelled. 

The  question  of  reinsurance  premiums  is  an  interesting  one  and 
one  state,  Ohio,  has  legislated  on  the  opposite  principle  from  that 
generally  followed.  In  most  cases  the  assessment  is  on  premiums 
received  in  the  state  less  reinsurance  premiums  paid;  but  in  Ohio 
it  is  on  premiums  received  from  policies  covering  risks  written  in 
the  state  less  reinsurance  premiums  received.  Consider  the  case 
of  John  Doe  insured  in  Ohio  for  $200,000.  If  $100,000  be  rein- 
sured within  the  state,  the  principal  company  would  pay  the  tax 
on  the  full  $200,000,  and  the  reinsuring  company  would  be  exempt, 
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BO  far  as  that  particular  risk  is  concerned.  If  the  reinsurance  were 
placed  outside  of  Ohio,  and  with  a  company  not  authorized  to 
transact  business  in  Ohio,  that  state  would  still  receive  the  full  tax. 
When  the  statutes  read  "less  reinsurance  premiums  paid"  the 
wording  is  sometimes  guarded  by  a  qualification  in  favor  only  of 
authorized  companies.  Presumably  the  theory  is  that  the  rein- 
suring company  makes  its  return  on  the  basis  of  the  residence  of 
the  insured  under  the  principal  policy,  and  that  the  principal  com- 
pany will  pay  the  tax  on  the  proportion  of  the  risk  retained,  while 
the  reinsuring  companies  will  pay  taxes  on  the  balance.  It  is  im- 
possible to  discuss  the  many  possible  interpretations  of  such  laws 
without  entering  into  elaborate  details  which  would  be  out  of  place 
here. 

Federal  Taxation  of  Life  Insurance. 

Federal  taxation  is  of  comparatively  recent  origin  except  as  it 
was  conducted  in  the  form  of  stamp  taxes  payable  on  the  execu- 
tion of  documents.     The  emergency  legislation 

New  Issues  during  the  Spanish-American  War  imposed  a 
stamp  tax  on  the  issue  of  new  policies  by  life  in- 
surance companies  of  80c.  per  $1,000,  and  this  precedent  has  been 
followed  in  an  improved  form  for  raising  revenue  during  the  Euro- 
pean War.  Stamps  are  not  now  used,  but  monthly  returns  are 
made  showing  new  business  paid  for;  and  the  proper  tax  paid. 
This  is  an  emergency  war  tax  and  will  doubtless  soon  be  abolished. 

The  taxation  of  life  insurance  companies  appeared  in  a  more 

permanent  form  with  the  Corporation  Tax  Law,  approved  August 

„  ^  5,  1909,  which  was  called  an  excise  tax.    The  tax 

Tax  on  Income.  ,  ..  , 

was  assessed  upon      every  corporation  .  .  .  and 

every  insurance  company,"  except  that  fraternal  beneficiary  socie- 
ties, savings  banks,  and  mutual  building  and  loan  associations, 
were  exempt.  The  original  amount  of  assessment  was  1  per  cent, 
on  the  net  income  over  $5,000. 

By  rulings  of  the  Treasury  Department  it  was  claimed  on  behalf 
of  the  government  that,  in  arriving  at  the  net  income,  the  premiums 
should  be  inserted  at  the  full  amount  stipulated  in  policy  contracts, 
and  that  dividend  payments  should  be  disallowed  as  an  offset.  This 
ruling  and  others  of  minor  character  have  been  the  subject  of  liti- 
gations extending  from  1910  to  the  present  time.  Three  separate 
suits  have  been  decided  in  the  courts  against  Internal  Revenue  Of- 
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ficers — namely:  (1)  Mutual  Benefit  Life  vs.  Herold — in  1913; 
(2)  Connecticut  General  vs.  Eobert  0.  Eaton,  as  Collector  of  In- 
ternal Eevenue,  Dist.  of  Conn.;  and  (3)  Connecticut  Mutual  Life 
vs.  Eaton,  etc. — also  of  Conn.     {Decision  rendered  in  1916.) 

These  three  suits  all  sustained  the  contentions  of  the  companies 
and  some  first  principles  were  reiterated  when  the  decisions  were 
rendered : 

*'  "Where  the  construction  of  a  tax  is  doubtful,  the  doubt  is  to  be 
resolved  in  favor  of  those  upon  whom  the  tax  is  sought  to  be  laid." 

"It  appears  that  where  as  in  a  mutual  company,  insurance  is 
effected  at  cost,  it  is  essential,  in  order  to  constitute  a  margin  of 
safety,  that  its  premium  rates  should  be  larger  than  it  might  rea- 
sonably be  expected  would  be  required  to  carry  the  insurance." 

"The  policyholder,  therefore,  although  he  has  paid  more  at  the 
beginning  of  the  year  than  was  necessary  to  provide  for  the  cost  of 
carrying  his  insurance,  will  nevertheless,  at  the  end  of  the  year 
when  such  cost  has  been  actually  ascertained,  receive  the  benefit  of 
the  overcharge  by  way  of  a  so-called  dividend." 

"This  excess  payment  represents  not  profits  or  receipts,  but  an 
over-payment.  ...  It  makes  no  difference  what  this  excess  is 
called,  the  question  is  what  does  it  represent  ?  " 

"  The  expression  '  gross  income '  as  used  in  the  act,  means  gross 
cash  receipts." 

The  Internal  Eevenue  OflBcers  of  necessity  adopted  the  rulings 
of  the  courts  with  reference  to  the  last  year  or  two  during  which 
corporation  tax  returns  were  made.  The  Federal  Eevenue  Law  of 
1918  now  recognizes  the  situation  in  the  definition: 

"Gross  income  of  a  life  insurance  company  shall  not  include 
such  portion  of  any  actual  premium  received  from  any  individual 
policyholder  as  is  paid  back  or  credited  to  or  treated  as  an  abate- 
ment of  premium  of  such  policyholder  within  the  taxable  year." 

Nevertheless,  in  the  matter  of  taxes  overpaid  for  the  years  1909- 
1913  inclusive,  many  companies  have  so  far  been  unable  to  procure 
a  refund,  and  it  would  appear  as  if  suits  now  pending  might  have 
to  be  pressed  to  a  conclusion.  After  the  Income  Tax  Amendment 
to  the  Constitution  became  effective,  the  Corporation  Tax  as  such 
became  merged  in  the  Income  Tax  Law. 
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Under  war  conditions  there  is  probably  no  great  organization  or 

no  business  so  certain  to  suffer  as  life  insurance,  which  is  not  a 

business,  but  rather  a  social  organization,  warding 

Excess  Profits     ^^  calamitous  losses  from  the  people.    When  the 

organization  suffers  the  people  suffer. 

In  the  event  of  war  there  is  in  the  first  place  an  increased 
claim  rate  by  the  deaths  of  soldiers.  This  is  the  immediate  effect, 
and  it  is  the  primary  thought  in  the  mind  of  the  student.  Its  force 
is  spread  over  the  entire  body  of  policyholders,  but  it  does  not  by 
any  means  represent  the  entire  loss.  Investments  shrink  in  value 
and  some  investments  are  permanently  impaired;  deaths  from  war 
are  supplemented  by  increased  deaths  from  disease.  The  strain  on 
the  people  caused  by  the  withdrawal  of  young  men  for  army  life 
tells  upon  the  insurance  corporations ;  and  generally  all  these  losses 
and  others  of  minor  character  must  be  met  without  any  possible 
countervailing  advantages.  War  brings  about  the  certainty  of  loss 
to  life  insurance  without  any  balancing  gain. 

Moreover,  the  nature  of  the  organization  is  such  that  it  cannot 
be  quickly  altered  or  readjusted.  Contracts  are  made  for  thirty 
or  forty  years  into  the  future;  these  contracts  must  be  sustained 
without  readjustment  other  than  is  possible  through  dividend  dis- 
tribution which  represents  a  refund  of  excess  payments  of  policy- 
holders. 

Notwithstanding  these  first  principles,  life  insurance  companies 
were  included  in  the  Statute,  and  are  being  called  upon  to  pay  an 
excess  profits  tax  by  rulings  of  the  Treasury  Department.  When 
the  measure  was  being  discussed  in  Congress  an  amendment  was 
proposed  to  exempt  insurance,  especially  mutual  insurance  com- 
panies. In  closing  the  debate  Mr.  Claude  Kitchin,  Chairman  of 
the  Ways  and  Means  Committee,  made  this  preposterous  statement : 

"The  tax  cannot  fall  on  the  policyholder,  and  I  trust  that  no 
man  will  vote  for  the  amendment  on  iiie  ground  that  it  falls  on  the 
policyholder.^'     (Congressional  Record,  Feb.  1,  1917.) 

The  amendment  was  lost. 

In  the  case  of  any  other  corporation  net  earnings  of  8  per  cent, 
on  invested  capital  are  permitted  before  any  excess  profits  are  taken 
into  consideration.  Life  insurance  companies  have  for  many  years 
been  earning  net  interest  rates  on  their  invested  funds  of  approxi- 
mately 5  per  cent.  From  this  viewpoint  alone  it  seems  the  height 
of  absurdity  to  consider  that  life  insurance  funds  are  capable  of 
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earning  excess  profits  within  the  design  of  the  law ;  yet  this  reason- 
able interpretation  does  not  seem  to  satisfy  our  Washington  officials. 
The  only  possible  way  by  which  these  funds  can  be  drawn  within 
the  net  of  the  excess  profits  section  of  the  law  is  by  the  exclusion 
of  a  large  part  of  the  funds  from  the  capital  invested  and  the  inclu- 
sion of  the  earnings  on  these  funds  as  profits.  In  other  words,  if 
there  is  any  way  by  which  only  a  fraction  of  the  funds  of  the  com- 
pany will  be  treated  as  invested  capital,  and  all  of  the  earnings  of 
the  funds  can  be  treated  as  income,  then  of  course  the  companies 
may  be  held  liable  for  an  Excess  Profits  Tax.  It  is  something  of 
this  kind  that  is  proposed  by  the  ruling  of  the  Treasury  Depart- 
ment reading  as  follows : 

"  Art.  870.  Insurance  Companies. — The  Reserve  funds  of  insur- 
ance companies,  the  net  additions  to  which  are  deductible  from 
gross  income  under  the  provisions  of  section  234  of  the  statute, 
cannot  be  included  in  computing  invested  capital." 

This  ruling  attempts  to  exclude  the  reserve  values  of  policies 
from  the  technical  computation  of  "invested  capital."  If  the 
earnings  on  the  entire  funds  of  a  life  insurance  company  are  treated 
as  profits,  and  if  the  funds  of  the  company  are  by  Treasury  Ruling 
reduced  by  excluding  altogether  the  life  insurance  reserves  from 
the  technical  interpretation  of  Invested  Capital,  it  will  be  readily 
seen  that  8  per  cent,  on  the  balance  might  be  a  trifle  as  compared 
with  the  so-called  profits  or  earnings  of  the  year.  The  reserves  for 
policy  obligations  commonly  represent  from  80  per  cent,  to  90  per 
cent,  of  the  entire  assets  of  a  life  insurance  company,  especially  in 
the  case  of  a  mutual  company  which  is  the  least  liable  of  all  to  any 
suggestion  of  making  excess  profits  as  a  result  of  war. 

We  have  here  indefiniteness  and  uncertainty  in  its  worst  form 
and  can  only  recall  Adam  Smith's  classic  remark  with  grim  ap- 
preciation : 

"A  very  considerable  degree  of  inequality  is  not  near  so  great  an 
evil  as  a  very  small  degree  of  uncertainty" 

for  it  would  appear  as  if  the  sequence  would  be  a  long  period  of 
litigation  and  annoyance  in  arriving  at  a  proper  interpretation  of 
the  law. 

After  July  1,  1918,  every  domestic  corporation 
Stock  Tax       ^^^-^^  P^y  annually  an  excise  tax  of  $1  for  each 
$1,000  of  its  capital  stock  in  excess  of  $5,000 : 


16  PRESIDENTIAL  ADDEESS.      • 

(a)  "  In  computing  the  tax  in  the  case  of  insurance  companies 
such  deposits  and  reserve  funds  as  they  are  required  by  law  or  con- 
tract to  maintain  or  hold  for  the  protection  of  or  payment  to  or 
apportionment  among  policyholders  shall  not  be  included.  .  .  ." 

Then  there  follows : 

(b)  "The  taxes  imposed  by  this  section  shall  apply  to  mutual 
insurance  companies,  and  in  the  case  of  every  such  domestic  com- 
pany the  tax  shall  be  equivalent  to  $1  for  each  $1,000  of  the  excess 
over  $5,000  of  the  sum  of  its  surplus  or  contingent  reserves  main- 
tained for  the  general  use  of  the  business  and  any  reserves  the  net 
additions  to  which  are  included  in  net  income  under  the  provisions 
of  Title  II,  as  of  the  close  of  the  preceding  accounting  period  used 
by  such  company  for  purposes  of  making  its  income  tax  return." 

By  the  terms  of  the  first  section  funds  held  "for  the  protection 
of  or  payment  to  or  apportionment  among  policyholders  shall  not 
be  included."  In  the  case  of  a  mutual  company  every  dollar  held 
would  come  under  one  of  these  heads ;  yet  observe  that  in  the  second 
the  tax  is  imposed  in  the  case  of  mutual  companies  upon  its  sur- 
plus or  contingent  reserves  maintained  "for  the  general  use  of  the 
business."    The  meaning  of  clause  (a)  is  however  ambiguous. 

Apparently  the  taxation  of  a  mutual  company  is  on  an  entirely 
different  basis  from  that  of  a  company  with  capital  stock,  issuing 
participating  business. 

Insueance  Taxes  Dikectlt  Chaeged  Against  Policyholdees. 

As  already  shown  the  new  issues  of  life  insurance  are  taxed  from 
year  to  year ;  premiums  are  taxed ;  capital  stock  is  taxed ;  income  is 
taxed ;  profits  are  taxed ;  real  estate  and  other  properties  are  taxed 
locally;  agents  are  licensed;  and  fees  are  paid,  all  such  charges 
being  collected  through  the  companies  during  the  existence  of 
policy  contracts,  but  actually  payable  by  policyholders. 

When  the  policy  becomes  a  claim,  the  amount  again  becomes  liable 

to  taxation  as  an  inheritance.    The  companies  have  apparently  no 

responsibility  for  the  inheritance   tax;   but  are 
Inheritance  or 
Estate  Taxes     I'^ther  in  the  position  of  interested  spectators  of 

laws  dealing  with  this  subject,  and  directly  affect- 
ing their  policyholders.  The  taxation  of  large  inheritances  has 
been  a  subject  of  discussion  for  many  years,  and  as  there  is  reason- 
able exemption  of  the  smaller  estates,  most  of  us  who  believe  in 
democratic  institutions  favor  the  inheritance  tax  principle.     The 
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federal  exemption  is  $50,000,  and  on  the  next  $50,000  of  estate  the 
tax  is  only  1  per  cent.,  with  an  increasing  scale  of  taxation  on  larger 
estates  up  to  35  per  cent,  of  the  amount  in  excess  of  $10,000,000. 
Many  life  insurance  policies  pass  into  the  estate  of  the  insured  and 
thus  swell  the  taxable  value  of  such  estate.  The  1918  Revenue  Law 
even  complicates  matters,  for  insurance  effected  abroad,  by  this  ex 
planatory  statement  of  the  law : 

"The  following  property  is  deemed  to  be  situated  within  thw 
United  States:  (2)  Amounts  receivable  as  insurance  upon  the  life 
of  a  non-resident  decedent  where  the  insurer  is  a  domestic  cor- 
poration." 

Many  of  the  states  have  also  imposed  inheritance  taxes ;  so  that  the 
deductions  in  event  of  death  are  now  quite  considerable.  For  ex- 
ample, the  cash  required  for  taxes  of  this  nature  on  an  estate  of 
$1,000,000  in  New  York  for  both  Federal  and  State  taxes  would  be 
no  less  than  $84,050  if  the  recipient  were  a  direct  relative,  as  mother 
or  widow,  or  $134,250  if  not  a  member  of  the  immediate  family  of 
the  deceased.  In  case  of  a  merchant  or  active  business  man  whose 
assets  are  in  constant  use,  it  becomes  essential  to  the  protection  of 
his  affairs  that  he  should  carry  additional  life  insurance,  over  and 
above  his  family  requirements,  so  as  to  avoid  a  forced  liquidation 
which  might  be  destructive  of  his  estate. 

But  there  is  an  attempt  to  introduce  a  much  more  objectionable 
principle  in  the  1918  Federal  Revenue  Law  as  shown  in  the  fol- 
lowing extracts : 

"  Sec.  402,  That  the  value  of  the  gross  estate  of  the  decedent 
shall  be  determined  by  including  the  value  at  the  time  of  his  death 
of  all  property,  real  or  personal,  tangible  or  intangible,  wherever 
tsituated. 

"  (/)  To  the  extent  of  the  amount  receivable  by  the  executor  as 
insurance  under  policies  taken  out  by  the  decedent  upon  his  own 
life;  and  to  the  extent  of  the  excess  over  $40,000  of  the  amount 
receivable  by  all  other  beneficiaries  as  insurance  under  policies  taken 
out  by  the  decedent  upon  his  own  life." 

The  second  section  of  the  last  paragraph  represents  a  very  doubt- 
ful principle  which  must  either  prove  ineffective,  or  be  destructive 
of  much,  of  the  value  of  life  insurance.  It  raises  such  questions  as 
the  following:  (1)  When  does  the  beneficiary  (considering  espe- 
cially an  irrevocable  beneficiary)  acquire  a  vested  interest  in  the 
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policy?  (2)  If  the  beneficiary  pays  the  premiums,  would  the  sit- 
uation be  altered?  (3)  Can  an  assignee  for  nominal  consideration 
be  construed  as  a  beneficiary?  (4)  Could  an  assignee  who  pur- 
chases the  policy  for  its  true  and  full  value  be  viewed  as  a  ben- 
eficiary ? 

These  are  only  samples  of  the  many  complications  which  neces- 
sarily arise  and  several  other  difficulties  could  easily  be  cited.  If 
the  section  were  construed  against  so-called  beneficiaries,  whether 
they  pay  the  premiums  or  not;  and  if  pa}Tnents  to  assignees  were 
exempt,  then  of  course  the  practice  would  immediately  arise  of 
assigning  the  larger  policy  contracts  and  having  the  assignee  pay 
the  premium — probably  a  wise  precaution  under  present  conditions. 
If  the  law  were  construed  against  beneficiaries,  of  all  classes,  and 
also  against  assignees  (a  possibility  which  approaches  the  incon- 
ceivable) then  a  great  part  of  the  business  value  of  life  insurance 
would  be  immediately  destroyed — its  value  as  collateral  would  be 
seriously  impaired,  for  the  rate  of  tax  would  always  be  an  unknown 
quantity.  The  uncertainty  as  to  the  rate  of  tax  is  one  of  the  ob- 
jectionable features  of  the  impost. 

The  Ee venue  Act  of  1918  states  that  in  computing  the  indi- 
vidual income  tax,  the  proceeds  of  policies  payable  to  individual 
beneficiaries  or  to  estate  shall  be  exempt;  also  the 

amount  received  by  the  insured  as  a  return  of  pre- 
Insurance  •'  ^ 

Exemptions,  niium  or  premiums  paid  by  him  under  life  insur- 
ance, endowment  or  annuit}'  contracts,  either 
during  the  term  or  at  the  maturity  of  the  terms  mentioned  in  the 
contract  or  upon  surrender  of  the  contract. 

This  would  seem  to  cover — (a)  premium  dividends,  (6)  maturing 
endowments  to  the  extent  of  the  premium  paid,  and  (c)  annuities 
until  the  payments  equal  the  purchase  price.  Thereafter  presum- 
ably the  annuity  would  be  taxable  for  its  full  amount. 

To  this  extent  the  situation  seems  to  be  clear,  but  this  does  not 
exhaust  the  questions  involved.  Let  us  look  at  the  endowment 
policy  more  closely.  John  Doe  took  out  a  20-year  endowment 
policy  in  1899  with  deferred  dividends;  premium  $50  per  annum. 
In  1919  he  has  paid  $1,000  and  is  entitled  to  receive  the  sum  in- 
sured of  $1,000;  but,  in  addition,  he  draws  the  dividend  accumu- 
lations which  may  be  $250  or  $300.  It  is  not  right  that  he  should 
be  taxed  upon  these  dividends  as  income;  a  large  part  had  accumu- 
lated before  the  Income  Tax  Law  was  passed.    Yet  it  is  doubtless 
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true  that  many  policyholders  are  suffering  from  such  unjust  as- 
sessments. 

The  theory  of  the  law  with  reference  to  annuities  is  unsound 
and  wrong.  Properly  speaking  part  of  each  annuity  payment  is  a 
repayment  of  capital  and  part  only  is  interest  earning  or  income. 
In  the  case  of  an  annuity  of  $50  bought  in  1898  for  $1,000  pur- 
chase price,  the  entire  price  would  have  been  repaid  in  1919  in  ac- 
cordance with  the  apparent  intent  of  the  law;  but  properly  speak- 
ing the  annuitant  should  be  entitled  to  treat  as  capital  expenditure, 
or  "  premium  paid/'  the  present  value  or  cost  of  the  annuity  at  the 
date  when  the  law  went  into  effect,  and  this  would  mean  exemption 
from  income  tax  for  a  good  many  years  to  come. 

The  foregoing  interpretation  is  also  very  harsh  and  unfair  in 
those  cases  where  corporations  have  thought  it  desirable  to  protect 
themselves  against  the  loss  of  a  valued  employee. 
In  urance  '^^^  ^^^  specifically  states  "  that  in  computing 
net  income  no  deduction  shall  in  any  case  be  al- 
lowed in  respect  of  .  .  .  premiums  paid  on  any  life  insurance 
policy  covering  the  life  of  any  officer  or  employee,  or  of  any  person 
financially  interested  in  any  trade  or  business  carried  on  by  the  tax- 
payer, when  the  taxpayer  is  directly  or  indirectly  a  beneficiary 
under  such  policy."  Although  the  corporation  (in  this  case  the 
"taxpayer")  is  not  allowed  to  deduct  the  premiums  as  an  expense 
of  the  business,  nevertheless  should  a  claim  arise  and  the  sum  in- 
sured become  payable,  the  proceeds,  less  premiums  paid,  must, 
under  Treasury  Eulings,  be  included  in  the  income  for  the  year  of 
death  and  become  taxable  as  income.  It  is  not  "income"  in  any 
proper  sense  of  the  term.  Since  the  tax  rate  affecting  a  successful 
corporation  and  including  the  excess  profits  tax  frequently  runs  up 
to  60  per  cent.,  60  per  cent,  and  70  per  cent,  of  the  income,  the 
injustice  of  the  condition  herein  shown  will  be  apparent.  What  a 
crude  notion  this  entire  theory  implies  regarding  the  principles  of 
insurance  on  the  part  of  those  responsible  for  such  legislation  and 
rulings ! 

In  Great  Britain  it  has  been  a  practice  for  many  years  to  allow, 
by  legislative  act,  an  abatement  of  the  personal  income  tax  in  re- 
spect of  premiums  paid  for  life  insurance  protec- 

British  ^jqj^^     This  is  permitted  to  the  extent  of  one-sixth 

x^GrsonciI 
Exemption.       of  the  income   subject  to  taxation.     Thus   if   a 

young  man  had  an  income  of  $3,000  a  year,  he 

could  effect  insurance  to  an  extent  involving  premiums  of  $500  a 
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year,  and  this  part  of  his  income  so  applied  woiild  be  exempted 
from  income  tax,  as  well  as  the  normal  exemption  available  to  all 
men  with  the  same  income.  This  is  a  proper  recognition  by  the 
nation  of  the  economic  benefits  of  Life  Insurance. 

Conclusion  and  Eeview. 

In  the  foregoing  summary  we  have  dealt  briefly  with  principles 
which  seem  to  be  sadly  misunderstood  by  our  legislative  leaders. 
The  subject  is  too  vast  to  be  covered  adequately  in  a  brief  address, 
and  there  are  several  interesting  phases  which  have  had  to  be 
omitted.  The  attempt  has  been  made  in  some  States  to  use  the  tax- 
ing power  to  compel  local  investments.  The  attempt,  even  if  made 
intelligently  and  in  a  spirit  of  justice,  would  still  be  contrary  to  the 
best  economic  theories  governing  the  flow  of  money  seeking  invest- 
ment. But  the  spirit  actuating  such  proposed  laws  has  always  been 
"  Let  us  get  for  our  State  something  that  our  neighbors  don't  have  " 
— a  plea  to  base  selfishness,  which  has  hitherto  proved  unsuccessful. 

The  most  intelligent  writers  on  taxation  have  all  urged  exemp- 
tion of  life  insurance  as  being  a  tax  upon  thrift,  prudence,  and  fru- 
gality. Why  should  those  steps  taken  to  avoid  losses  and  calamities 
to  a  nation  be  made  a  source  of  national  revenue  ?  It  shows  lack  of 
intelligence,  yet  a  careful  student  of  the  subject,  F.  L.  Hoffman, 
writing  several  years  ago  said : 

"Life  insurance  companies  are  more  heavily  taxed  than  any 
other  commercial  interest,  and  the  rate  of  taxation  is  increasing 
more  rapidly  than  the  growth  of  the  business." 

Not  only  are  the  taxes  excessive ;  but  the  principles  on  which  they 
are  applied  violate  all  the  primary  rules  of  just  taxation.  We  have 
seen  how  there  is  lack  of  equality — how  older  men  pay  more  than 
younger — how  different  states  impose  varying  imposts,  how  a 
mutual  company  is  taxed  differently  from  a  proprietary,  and  how 
there  is  a  discrimination  as  between  participating  and  non-partici- 
pating insurance.  The  indefiniteness  of  the  laws  are  another  source 
of  trouble — litigation  has  been  frequent  and  more  litigation  seems 
inevitable,  since  it  seems  impossible  for  experts  to  agree  on  the 
meaning  of  many  obscure  sections. 

There  may  also  be  raised  an  interesting  question  as  to  whether 
the  constitutional  amendment  authorizing  an  income  tax  will  per- 
mit and  cover  the  assessment  of  such  a  tax  on  the  proceeds  of  pol- 
icies payable  to  corporations  and  others. 
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Many  of  the  difficulties  attending  the  federal  taxation  of  life  in- 
surance could  have  been  avoided.  A  committee  of  experts  in  1918 
submitted  another  plan  in  lieu  of  the  complex  conglomeration  now 
on  the  statute  books.  This  substitute  measure  was  approved  by  the 
Treasury  Department,  also  by  the  Senate  Committee.  It  was  drawn 
as  an  emergency  measure  on  simple  and  scientific  lines  to  provide 
revenue  while  the  war  was  still  raging,  and  it  would  inevitably  have 
granted  the  revenue  desired.  But  in  Conference  Committee,  Repre- 
sentative Kitchin  showed  that  he  distrusted,  or  failed  to  under- 
stand the  measure,  and  insisted  on  his  own  original  plan.  Then 
with  grim  humor  the  influenza  took  a  hand  in  the  proceedings,  and 
in  the  last  month  or  two  of  the  year  1918  swept  away  most  of  the 
"profits''  which  Mr.  Eatchin  was  attempting  to  tax. 

The  total  taxes  paid  by  life  insurance  companies  thirty  years  ago 
were  represented  by  about  1.42  per  cent,  of  the  premium  income. 
This  figure  has  gradually  increased  to  some  2.20  per  cent,  of  the 
maximum  premiums.  If  the  computation  were  made  upon  the  pre- 
miums actually  paid  by  policyholders  the  rate  would  be  about  2.70 
per  cent,  for  1918,  although  the  effect  of  the  federal  tax  laws  of 
1917  and  1918  had  not  yet  become  apparent  in  the  published  ac- 
counts of  the  companies.  We  may  therefore  say  that  premiums 
would  be  2^  per  cent,  or  even  3  per  cent,  less  each  year  if  the  busi- 
ness interests  of  the  people  were  studied  in  this  question,  which  is 
both  a  national  and  a  local  issue. 

We  have  dealt  with  the  multitudinous  and  complex  forms  of  life 
insurance  taxation ;  we  have  seen  how  the  treatment,  both  of  com- 
panies and  of  individual  policyholders,  runs  counter  to  the  best 
thought  and  best  systems  of  taxation  as  planned  for  the  common 
good;  we  have  seen  also  how  instead  of  the  appropriation  of  public 
funds  for  building  up  this  "  enterprise  for  mutual  good  "  the  enter- 
prise itself  is  made  to  furnish  a  revenue  for  general  state  and  fed- 
eral purposes;  we  have  seen  how  there  is  a  discrimination  and  in- 
equality of  taxation  as  between  companies  of  different  character 
and  operating  in  different  states;  and  lastly  we  have  seen  that  the 
determination  of  the  taxes  payable  is  intricate  through  the  am- 
biguous expressions  often  used  and  through  the  nature  of  life  in- 
surance which  differs  from  that  of  ordinary  commercial  business. 

The  power  to  tax  is  the  power  to  destroy,  and  life  insurance 
should  be  fostered,  not  hindered.  We  may  therefore  make  a  strong 
plea  for  some  proper  consideration  being  given  to  this  large  ques- 
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tion;  especially  we  can  claim  that  life  insurance  in  its  protective 
nature  and  in  its  building  up  of  the  capital  assets  of  the  country 
should  have  the  same  favorable  treatment  which  is  accorded  to  the 
fraternal  orders  and  the  savings  banks.  These  social  organizations, 
with  the  life  insurance  companies,  give  evidence  of  the  thrift  of  the 
people  and  form  a  means  whereby  middle  class  and  poor  people 
may  accumulate  small  sums  against  times  of  calamity  and  stress. 
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Should  the  "American  Men"  Mortality  Table 
(A.M.)  BE  THE  Basis  for  Premiums  and 

Eeserves  ? 

BY 
ARTHUR  HUNTER. 

The  American  Experience  Table  was  compiled  in  1860  and  was 
based  on  the  experience  of  one  company  only.  In  the  year  1911 
there  was  a  mild  agitation  for  a  new  table  of  mortality  to  take  its 
place.  Opinions  were  occasionally  voiced  in  the  insurance  press, 
and  sometimes  in  the  public  press  and  by  policyholders,  to  the 
effect  that  the  use  of  the  American  Experience  Table  was  an  in- 
justice to  the  insured.  In  the  case  of  holders  of  participating  pol- 
icies it  was  frequently  thought  that  the  insured  did  not  obtain  the 
benefit  of  the  improvement  in  mortality,  but  this  conclusion  was 
erroneous  where  tables  of  mortality  based  on  actual  experience  by 
ages  and  duration  were  used  in  the  distribution  of  surplus.  It  is, 
however,  a  natural  point  of  view  for  a  layman  to  take  when  he  is 
told  that  his  premiums  are  based  on  a  table  which  is  50  years  old. 
It  was  to  be  expected  that  a  body  of  public  officials  such  as  the 
Convention  of  Insurance  Commissioners  would  reflect  that  point 
of  view  to  the  extent  of  desiring  a  new  table  which  would  enable 
the  companies  to  determine  more  accurately  a  basis  for  premiums 
and  also  to  provide  a  basis  for  a  more  modern  guide  in  the  distribu- 
tion of  surplus. 

The  publication  in  1912  of  the  sets  of  mortality  ratios  which 
have  come  to  be  popularly  known  as  the  Medico-Actuarial  Table 
(M.-A.)  was  a  proof  to  the  minds  of  a  few  laymen  that  injustice 
was  being  done  to  policyholders  because  the  rates  of  mortality  by 
that  table  at  the  younger  ages  were  much  lower  than  by  the  Amer- 
ican. It  was  pointed  out  by  actuaries  that  the  M.-A.  experience 
was  based  on  policies  and  did  not  therefore  show  the  rates  of  finan- 
cial loss,  but  there  was  no  evidence  submitted  to  show  that  the  mor- 
tality by  amounts  insured  would  be  greatly  different  from  that  by 
policies. 

There  was  also  an  impression  that  the  reserves  carried  by  the 
companies  were  too  high  and  that  a  new  table  would  enable  the 
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companies  to  carry  less  reserve  and  therefore  distribute  more  sur- 
plus to  the  policyholders,  although  papers  were  published  showing 
that  the  reserves  based  on  tlie  M.-A.  Table  would  be  substantially 
the  same  or  higher  than  on  the  American.  It  was  diJBficult  to 
demonstrate  in  advance  that  the  new  experience  would  follow  the 
same  lines.  At  a  convention  of  the  Insurance  Commissioners  in 
1915  one  of  the  commissioners^,  who  is  no  longer  connected  with 
that  body,  stated  to  me  that  a  lower  rate  of  mortality  must  neces- 
sarily produce  lower  reserves.  We  have  no  right  to  criticize  this 
standpoint  because  even  well-trained  life  insurance  men  have  some- 
times held  the  same  point  of  view. 

In  1915,  in  view  of  the  opinion  occasionally  expressed  that  both 
the  premiums  and  reserves  were  too  high,  I  urged  the  members  of 
the  Actuarial  Society  to  make  a  mortality  investigation.  To  delay 
such  an  investigation  merely  puts  into  the  minds  of  opponents  the 
idea  that  there  is  something  to  conceal.  As  there  was  nothing  to 
conceal  and  a  good  reason  for  educating  the  public  along  this  line, 
I  strongly  believed  in  making  a  comprehensive  mortality  investiga- 
tion. No  permanent  harm  can  ever  come  from  obtaining  new  light 
on  any  subject.  Now  that  the  investigation  has  been  completed  I 
am  satisfied  that  it  was  of  advantage  to  the  life  insurance  business 
to  have  this  work  undertaken,  because  it  is  bound  to  dispel  certain 
false  impressions  which  are  a  detriment  to  us. 

The  first  thought  which  comes  to  the  mind  of  an  actuary  after  a 
study  of  the  new  mortality  table  is :  Should  our  present  premium 
rates  be  readjusted  to  correspond  with  the  actual  mortality  expe- 
rience ?  In  considering  this  question  we  must  bear  in  mind  the  in- 
fluenza epidemic,  the  death  losses  due  to  war,  the  increase  in  taxa- 
tion and  in  cost  of  supplies.  My  first  intention  was  to  prepare 
gross  premiums  for  both  participating  and  non-participating  in- 
surance based  on  the  A.M.  Ultimate  Mortality  with  a  conservative 
rate  of  interest,  and  with  a  loading  which  represented  typical  rates 
of  expense.  One  difficulty  immediately  presented  itself — ^what  rate 
of  interest  is  a  reasonable  one  to  assume  for  a  company  issuing  non- 
participating  policies  only?  Such  a  company  may  assume  3  per 
cent,  interest,  expecting  to  meet  part  of  the  expenses  from  excess 
interest  earnings;  or  it  may  assume  4  per  cent,  interest  if  it  is 
situated  in  a  section  of  the  United  States  where  such  a  rate  may 
be  considered  reasonably  sure  for  at  least  a  generation.  Similar 
difficulties  were  met  in  connection  with  determining  rates  of  load- 
ing, since  in  the  past,  companies  issuing  non-participating  insur- 
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ance  have  expected  part  of  the  expenses  to  be  met  from  mortality 
savings.  One  company  issuing  non-participating  insurance  has 
expenses  approximately  of  60  per  cent,  of  the  first  year's  premiums, 
and  17  per  cent,  of  the  renewal  premiums;  whereas  several  other 
companies  have  expenses  at  least  one-third  larger  if  expressed  as  a 
percentage  of  the  premium.  Again,  one  company  may  make  a 
point  of  getting  its  business  as  far  as  possible  without  renewal 
commission,  paying  necessarily  a  high  initial  commission,  while 
another  company  may  prefer  to  pay  a  low  initial  commission  with 
relatively  high  renewal  commissions.  In  view  of  these  difficulties 
it  seems  necessary  to  change  the  point  from  which  the  problem  of 
premiums  should  be  attacked.  I  therefore  determined  to  prepare 
sets  of  net  premiums  based  on  very  liberal  assumptions  with  a  view 
to  ascertaining  the  maximum  percentage  of  gross  premium  which 
would  be  available  for  expenses  and  for  contingencies,  the  present 
premiums  remaining  unchanged.  In  these  calculations  five  factors 
must  be  considered: 

1.  Eate  of  mortality, 

2.  Eate  of  interest, 

3.  Surrender  values, 

4.  Loading  for  expenses, 

5.  Margin  for  contingencies. 

1.  The  creation  of  the  A.M.  Table  gives  us  one  new  fixed  point 
in  any  forecast  of  required  premiums  which  we  may  make,  i.  e.,  we 
cannot  safely  assume  any  lower  future  mortality  than  that  repre- 
sented by  the  A.M.  Select  Table,  and  some  companies  would  not 
and  should  not  be  willing  to  assume  even  so  low  a  mortalit}'. 

2.  It  would  not  be  safe  to  assume  any  higher  net  rate  of  interest 
than  4^  per  cent.,  bearing  in  mind  that  investment  expenses  would 
be  deducted  from  the  gross  rate  earned,  in  order  to  obtain  this  as- 
sumed net  rate.  While  a  net  rate  of  4|  per  cent,  will  be  used  in 
the  calculations  in  this  paper  it  should  be  distinctly  understood  that 
I  would  not  approve  of  such  a  high  rate  of  interest  in  the  calcula' 
tion  of  premiums,  but  am  using  it  here  because  my  purpose  is  to 
determine  the  largest  margin  available  for  expenses  and  for  con- 
tingencies. 

3.  With  regard  to  surrendered  policies  there  is  little,  if  any,  profit 
under  such  policies  at  the  present  time.  Furthermore,  if  the  part 
of  the  gross  premium  in  excess  of  the  net  premium  on  A.M.  44  per 
cent,  were  spent,  it  would  naturally  result  in  a  company's  having 
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on  hand  only  the  reserve  on  a  4^  per  cent,  basis.  As  surrender  and 
non-forfeiture  values  are  usually  on  a  3  per  cent,  or  a  3^  per  cent, 
basis  there  would  be  less  profit  with  the  same  percentage  surrender 
charges  in  the  early  policy  years  and  an  actual  loss  in  the  later 
policy  years  when  no  surrender  charges  are  made  by  the  companies 
in  general.  In  our  calculations,  therefore,  we  may  ignore  lapsed 
and  surrendered  policies  because  there  is  not  likely  to  be  any  ma- 
terial gain  from  this  source. 

4  and  5.  This  leaves  two  matters  for  further  consideration — 
the  allowance  for  expenses  of  all  kinds  and  the  margin  for  con- 
tingencies. These  will  not  be  considered  separately,  but  together, 
in  the  various  tables  which  will  follow. 

Let  us  now  proceed  to  consider,  first  in  the  case  of  non-partici- 
pating policies,  and  after  that,  in  the  case  of  participating  policies, 
what  the  effective  margins  over  the  net  premiums  at  A.M.  Select 
4|  per  cent,  are  likely  to  be,  at  the  highest,  assuming  that  the 
actual  cost  year  by  year  to  the  policyholder  continues  to  be  what  it 
has  been  for  a  period  of  years  prior  to  1919,  i.  e.,  in  non-partici- 
pating companies  the  actual  premium  charged,  and  in  participating 
companies  the  premiums  charged,  less  the  annual  dividends. 

Premiums. 

The  mortality  at  the  younger  ages  under  the  American  Men 
Table  is  much  lower  than  under  the  American  Experience  Table. 
In  brief  the  ultimate  mortality,  i.  e.,  after  the  first  five  policy  years 
are  excluded,  is  49  per  cent,  of  the  American  Experience  Table  at 
ages  15  to  24;  53  per  cent,  at  ages  25  to  34;  60  per  cent,  at  ages  35 
to  44;  83  per  cent,  at  ages  45  to  54;  and  practically  100  per  cent, 
thereafter.  It  cannot  be  too  strongly  pointed  out,  however,  that 
the  new  table  did  not  include  the  effect  of  the  influenza  epidemic 
of  1918-1919,  nor  the  death  losses  due  to  warfare,  the  former  being 
far  more  serious  than  the  latter.  Both  of  these  abnormal  condi- 
tions affected  principally  the  younger  ages,  at  which  the  new  table 
had  shown  the  largest  reduction  in  mortality  compared  with  the 
American  Table,  while,  due  to  the  epidemic  the  mortality  among 
insured  lives  from  15  to  35,  including  those  recently  selected,  was 
in  1918  at  least  three  times  as  large  as  the  rates  shown  by  the 
American  Men  Mortality  Table. 

In  the  discussion  as  to  whether  the  American  Men  Table  should 
be  the  basis  of  premiums,  it  will  be  necessary  to  give  a  comparison 
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of  the  premiums  on  that  basis  with  those  on  the  American  Expe- 
rience Table.  Before  doing  so  it  may  be  well  to  mention  that  the 
American  Men  Table  is  one  of  the  principal  results  of  the  Amer- 
ican-Canadian Mortality  Investigation  covering  the  years  of  ex- 
perience 1900  to  1915  inclusive,  and  that  the  table  is  based  on  the 
experience  on  amounts  insured  under  about  1,800,000  policies. 

The  following  comparison  is  based  on  the  ultimate  rates  of  mor- 
tality on  the  A.M.^^>  Table  with  3  per  cent,  and  the  American  Ex- 
perience Table  with  the  same  rate  of  interest : 

Percentages  by  which  the  net  premiums  based  on  the  American  Men 

(Ultimate)  Table  are  lower  than  the  net  premiums  based  on  the 

American  Experience  Table — Interest,  3  per  cent. 


Age.                '           Ordinary  Life. 

20  Paj-ment  Life. 

20  Year  Endowment. 

25 
35 
45 
55 

16% 
10 

4 

1 

14% 
9 
4 
1 

6% 
5 
3 
0 

It  will  be  seen  that  the  net  premiums  are  distinctly  lower  at  the 
younger  ages  under  the  A.]\I.<^^  Table  than  under  the  American 
Table. 

The  three  principal  plans  of  insurance  will  be  used  in  this  dis- 
cussion as  they  comprise  more  than  three-fourths  of  all  the  busi- 
ness issued  by  the  companies,  including  as  Ordinary  Life  policies 
the  long-term  endowment  insurance  payable  at  age  75,  80  or  85. 

Non-participating. — For  the  first  experiment  a  company  has 
been  selected  which  charges  low,  if  not  the  lowest,  rates  for  non- 
participating  insurance :  at  the  younger  ages  at  entry  the  premiums 
on  the  Ordinary  Life  and  the  20  PajTnent  Life  plans  are  the  net 
American  3^  per  cent.  As  already  mentioned  the  net  premiums  in 
the  following  calculations  are  on  the  A.M.  Select  4^  per  cent,  in 
order  to  eliminate  as  far  as  possible  the  gains  from  mortality  and 
the  savings  from  excess  interest  earnings.  It  is  recognized  that  a 
rate  of  4^  per  cent,  is  more  liberal  at  the  younger  than  at  the  older 
ages,  because  the  investment  period  will  be  longer  under  the  former 
than  under  the  latter. 

The  last  column  represents  the  amount  which  may  be  used  for 
expenses  and  contingencies  on  the  assumption  of  a  future  net  earn- 
ing capacity  of  4^  per  cent,  and  a  mortality  equal  to  the  select  and 
ultimate  rates  of  the  new  table.  In  practice  this  entire  margin 
would  not  be  available  for  expenses  and  contingencies  as  most  com- 
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panies  must  carry  a  reserve  on  a  3  per  cent,  or  3|  per  cent,  basis, 
which  means  that  a  sum  of  money  must  be  taken  from  some  source 
each  year  to  make  up  the  difference  between  this  legal  reserve  and 
the  reserve  at  4^  per  cent. 

Comparison  of  Gkoss  Premiums  per  $1000  for  Non-participating  Insue- 

ANCE  with  Net  Premiums  on  the  A.M.  Select  4i  per  cent. 

Ordinary  Life. 


Age  at  Issue. 

Gross  Non-partlclpating 
Premium. 

Net  Premium,  A.  M. 
Select  4"^%. 

Margin  Over  A.M. 
Select  4  J^%. 

25 
35 
45 
55 

$15.10 
20.11 
29.77 
48.98 

$10.51 
15.38 
24.19 
39.60 

$4.59 
4.73 
5.58 
9.38 

20  Payment  Life. 

25 
35 
45 
55 

$22.53 
27.67 
36.47 
53.08 

$14.93 
20.32 
29.10 
43.29 

$7.60 
7.35 
7.37 
9.79 

20  Year  Endowment. 

25 
35 
45 
55 

$40.51 
41.52 
45.02 
56.91 

$33.09 
34.14 
37.83 
47.30 

$7.42 
7.38 
7.19 
9.61 

The  first  striking  result  of  the  comparison  is  that  the  margin 
does  not  appear  to  be  a  percentage  of  the  gross  or  net  premium  but 
mainly  a  constant  under  each  plan.  A  more  detailed  table  than 
the  foregoing  shows  that  under  the  Ordinary  Life  plan  from  age 
20  to  age  44  inclusive,  and  on  tlie  20-Payment  Life  and  20-Year 
Endowment  plans,  from  age  20  to  age  50  inclusive,  there  is  less 
than  $1.00  per  thousand  difference  in  the  margin  by  the  above 
method.  In  fact  the  margin  at  each  age  on  the  20-Payment  Life 
and  20-Year  Endowment  plans  differs  by  only  a  few  cents  per  thou- 
sand at  ages  under  50.  In  connection  with  this  statement  it 
should  be  remembered  that  under  the  20-Payment  Life  plan  a  pro- 
vision should  be  made  for  expenses  after  the  premiums  have  ail 
been  paid,  because  the  excess  earnings  over  4^  per  cent,  may  not  be 
sufficient  to  meet  these  expenses. 

The  foregoing  table  seems  to  indicate  that  as  the  largest  element 
in  the  expenses  of  the  company,  i.  e.,  the  commission,  is  a  per- 
centage of  the  premiums  the  older  entrants  fare  better  on  present 
scales  of  gross  premiums  than  the  younger  entrants. 
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An  endeavor  was  made  to  determine  what  rate  of  expense  was 
equivalent  to  the  excess  of  the  gross  premiums  over  the  net  pre- 
miums on  the  A.M.  Select  4|  per  cent.  This  called  for  considerable 
labor  in  the  preparation  of  a  model  company  in  which  50  per  cent, 
of  the  policies  were  assumed  to  be  on  the  Ordinary  Life  plan,  30 
per  cent,  on  the  20-Payment  Life  plan  and  20  per  cent,  on  the  20- 
Year  Endowment  plan.  The  new  business  was  all  distributed  be- 
tween four  ages,  25,  35,  45  and  55  in  the  proportion  of  37^  per 
cent.,  35  per  cent.,  22|  per  cent,  and  5  per  cent,  respectively. 

The  calculations  on  the  foregoing  assumptions  indicate  that  the 
maximum  margins  which  the  Company  could  use,  assuming  no  need 
for  a  contingency  fund,  and  assuming  a  mortality  not  higher  than 
the  select  A.M.,  and  a  net  rate  of  interest  of  4^  per  cent.,  would  be 
75  per  cent,  of  the  first  year's  premiums,  and  18  per  cent,  of  the 
renewal  premiums.  The  expenses  of  the  company  in  question  are 
in  the  neighborhood  of  60  per  cent,  of  the  first  year's  premiums  and 
17  per  cent,  of  the  renewal  premiums,  thereby  leaving  a  possible 
net  margin  equal  to  15  per  cent,  of  the  first  year's  premiums  and 
1  per  cent,  of  the  renewal  premiums  for  contingencies,  excess  mor- 
tality, and  a  lower  net  interest  rate  than  4^  per  cent.  Whether 
such  a  margin  is  adequate  or  not  is  less  a  matter  of  actuarial  cal- 
culation than  of  business  judgment. 

If  the  A.M.^^^  Ultimate  Table  is  taken  as  the  basis  for  premiums 
the  savings  in  mortality  will  be  a  great  deal  less  than  under  the 
American  Table.  Under  the  latter  there  is  always  a  comfortable 
feeling  in  conservatively  managed  companies  that  the  acquisition 
expenses,  including  initial  commissions,  medical  fees  and  inspection 
of  risks,  can  be  met  from  the  savings  in  mortality  during  the  first 
five  policy  years  plus  the  loading  on  the  first  year's  premium. 
Later  it  will  be  shown  that  the  assumed  gains  in  mortality  under 
the  New  York  Law,  which  are  generally  less  than  most  companies 
experience,  are  on  the  average  about  three  times  as  great  as  the 
value  of  the  difference  between  the  select  and  the  ultimate  mor- 
tality under  the  American  Men  Mortality  Table. 

As  the  rates  of  the  company  which  we  have  been  considering  are 
lower  than  are  generally  charged  by  younger  companies,  a  second 
experiment  has  been  made,  this  time  with  the  average  non-partici- 
pating rates  of  six  of  the  most  successful  of  the  younger  companies 
in  the  Middle  States.  The  same  rate  of  mortality,  Select  Amer- 
ican Men,  and  the  same  rate  of  interest,  4^  per  cent.,  have  been 
assumed. 
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AviiRAGE  Gross  Premium  per  $1000  for  Six  Non-participating  Companies 

Compared  with  A.M.  4J  per  cent.  Net  Premium. 

Ordinary  Life. 


Age. 

Average  Gross 
Premium. 

Net  Premium 
A.M.  Select  4j%. 

Margin  Over 
A.M.  Select  45%. 

25 
35 
45 
55 

$16.92 
22.34 
31.89 
49.81 

$10.51 
15.38 
24.19 
39.60 

$  6.41 

6.96 

7.70 

10.21 

W  Payment  Ldfe. 

25 
35 
45 
55 

$24.82 
30.30 
39.00 
54.50 

$14.93 
20.32 
29.10 
43.29 

$  9.89 

9.98 

9.90 

11.21 

20  Year  Endowment. 

25 
35 
45 
55 

$42.29 
43.67 
47.39 
58.08 

$33.09 
34.14 
37.83 
47.30 

$  9.20 

9.53 

9.56 

10.78 

It  is  again  apparent  that  the  margin  produced  by  subtracting  the 
net  premiums  on  the  A.M.  Select  4^  per  cent,  basis  from  the  aver- 
age gross  rates  of  the  six  companies  is  more  nearly  a  constant 
under  each  plan  than  a  percentage  of  either  the  net  or  the  gross 
premium. 

To  determine  what  margin  would  be  available  if  a  company  could 
assume,  in  determining  its  premiums,  4r|  per  cent,  net  interest  for 
the  future,  a  mortality  no  higher  than  the  A.M.  Select,  and  no 
need  for  any  contingency  fund,  a  series  of  calculations  was  made 
on  the  same  lines  as  for  the  first-mentioned  company.  It  was 
found  that  the  margins  were  equivalent  to  80  per  cent,  of  the  first 
year's  premiums,  20  per  cent,  of  the  renewal  premiums,  and  a  con- 
stant of  $1.00  per  thousand,  or  95  per  cent,  of  the  first  year's  pre- 
miums and  22  per  cent,  of  the  renewal  premiums.  The  rate  of  ex- 
pense of  the  six  companies  in  question  is  at  least  80  per  cent,  of 
the  first  year  and  20  per  cent,  of  the  renewal  premiums,  so  that  the 
margin  for  contingencies  is  small.  It  appears  that  these  companies 
could  not  safely  reduce  their  scale  of  premiums.  They  might  of 
course  reduce  their  premium  rates  at  the  younger  ages,  but  this 
would  almost  surely  mean  an  increase  at  the  middle  and  older 
ages  of  life,  if  the  present  conditions  regarding  the  cost  of  obtain- 
ing new  business  continue. 
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Another  method  has  been  tried  of  estimating  the  margins  for 
expenses  and  for  contingencies.  The  average  gross  premium  for 
the  six  non-participating  companies  has  again  been  taken  and  it 
has  been  considered  that  they  are  all  operating  under  the  pre- 
liminary term  valuation  on  the  basis  of  the  Illinois  Law,  and  that 
accordingly  the  entire  first  year's  premium  on  an  Ordinary  Life 
policy  may  be  used  for  expenses  with  the  exception  of  the  amount 
necessary  to  meet  the  first  year's  mortality.  The  same  is  taken  as 
true  of  other  policies  on  which  the  premiums  are  no  higher  than 
those  for  a  20-Payment  Life.  For  policies  with  higher  premiums 
than  the  20-Payment  Life,  for  example,  20-Year  Endowment  pol- 
icies, an  additional  part  of  the  first  year's  premiums  must  be  re- 
served which  is  the  difference  between  the  net  20-Payment  Life  and 
the  net  20-Year  Endowment  premiums. 

So  far  as  concerns  the  margins  for  the  second  and  succeeding 
policy  years  the  net  premium  has  been  calculated  at  one  year  older 
on  the  Ordinary  Life  plan  and  at  one  year  older  on  a  19-Payment 
Life  policy  for  the  20-Payment  Life  plan.  (The  calculations  are, 
of  course,  on  the  basis  of  one  year  having  elapsed  since  medical 
selection.)  The  net  premium  for  the  20-Year  Endowment  insur- 
ance is  the  net  premium  for  a  19-Payment  Life  policy  at  one  age 
older  plus  a  net  premium  at  the  original  age  which  accumulated 
with  interest  and  benefit  of  survivorship  would  equal  the  difference 
between  the  face  of  the  policy  and  the  single  premium  for  whole 
life  insurance  at  the  end  of  20  years  from  date  of  issue. 

So  far  as  the  first  year's  margin  is  concerned,  it  will  be  noted 
that  the  percentage  increases  up  to  the  middle  ages  at  entry  then 
decreases  under  both  the  Ordinary  Life  and  under  the  20-Payment 
Life  plans,  but  under  the  20-Year  Endowment  plan  it  increases 
with  advancing  age.  The  margin  for  expenses  and  contingencies 
after  the  first  policy  year  under  the  three  plans  of  insurance  is  a 
decreasing  percentage  of  the  gross  premium. 

It  is  obvious  that  the  larger  the  proportion  of  business  issued  on 
the  Ordinary  Life  and  Limited  Payment  Life  plans  the  larger  is 
the  margin  for  expenses  and  for  contingencies  if  expressed  as  a  per- 
centage of  the  premium.  If  half  of  the  new  business  were  issued 
under  each  of  these  plans  there  would  be  available  for  expenses 
and  contingencies  87  per  cent,  of  the  gross  first  year's  premiums 
and  27  per  cent,  of  the  gross  renewal  premiums.  If  however  the 
business  was  issued  in  the  proportion  of  50  per  cent.,  30  per  cent. 
and  20  per  cent,  for  Ordinary  Life,  20-Payment  Life,  and  20-Year 
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Comparison  of  Average  Gross  Premiums  per  $1000  of  Six  Non-paktici- 

PATiNG  Companies  with  Net  Premiums  on  A.M.  Select  4J  per  cent. 

Preliminary    Term    Valuation — Illinois   Standard. 

First  Year's  Margins. 


Age  at 
Issue. 

Average  Gross 
Premium. 

Net  Premium 
First  Year. 

Margin  for  Expense 
and  Contingencies. 

Ratio  of  Margin  to 
Gross  Premium. 

Ordinary  Life. 

25 
35 
45 
55 

$16.92 
22.34 
31.89 
49.81 

$2.80 

3.03 
4.62 
9.51 

$14.12 

19.31 
26.27 
40.30 

83% 
86 
86 
81 

£0  Payment  Life. 

25 
35 

45 
.     55 

$24.82 
30.30 
39.00 
54.50 

$2.80 
3.03 
4.62 
9.51 

$22.02 
27.27 
34.38 
44.99 

89% 
90 
88 
83 

20  Year  Endowment. 

25 
35 

45 
55 

$42.29 
43.67 
47.39 
58.08 

$20.95 
16.85 
13.35 
13.52 

$21.34 
26.82 
34.04 
44.56 

50% 

61 

72 

77 

Kenewal  Margins. 


Age  at 
Issue. 

Average  Gross 
Premium. 

Net  Premium 
Second  and  Sub- 
sequent Years. 

Margin  for  Expense 
and  Contingencies. 

Ratio  of  Margin  to 
Gross  Premium. 

Ordinary  Life. 

25 
35 

45 
55 

$16.92 
22.34 
31.89 
49.81 

$10.94 
16.15 
25.59 
42.32 

$5.98 
6.19 
6.30 
7.49 

35% 
28 
20 
15 

20  Payment  Life. 

25 
35 
45 
55 

$24.82 
30.30 
39.00 
54.50 

$15.93 
21.76 
31.25 
46.65 

$8.89 
8.54 
7.75 

7.85 

36% 

28 
20 
14 

20  Year  Endowment. 

25 
35 
45 
55 

$42.29 
43.67 
47.39 

58.08 

$34.08                   $8.21 
35.58                    8.09 
39.98                     7.41 
50.66         i            7.42 

19% 
19 
16 
13 
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Endowment  respectively,  the  maroon  of  the  first  year's  premiums 
over  the  net  premiums  would  be  about  80  per  cent,  and  of  the  re- 
newal 25  per  cent.  These  ratios  are  not  inconsistent  with  tliose 
obtained  by  the  other  process  already  described,  allowance  being 
made  for  the  different  procedure. 

Participating  Policies. — The  question  of  changing  the  rates  in 
companies  issuing  participating  policies  is  much  less  important 
than  in  companies  issuing  non-participating  policies  only.  Under 
the  former  there  is  no  necessity  for  reducing  the  rates  provided  the 
insured  are  getting  equitable  advantage  through  dividends  of  the 
lower  mortality  according  to  age.  If,  however,  the  dividends  from 
mortality  are  being  distributed  according  to  a  fixed  percentage  of 
the  American  Table  for  all  ages  under  each  policy  year  then  it 
would  seem  that  an  injustice  is  being  done  the  younger  policy- 
holders. If,  for  example,  a  company  were  to  assume  that  its  mor- 
tality from  the  sixth  to  the  eighth  policy  years,  were  90  per  cent, 
of  the  American  for  all  ages  at  entry  it  would  be  unjust  to  the 
policyholders  at  the  younger  ages  at  entry  and  too  lenient  to  those 
at  the  older  ages  at  entry,  because  the  A.M.  Table  shows  that  at 
ages  25  to  34  the  ratio  to  the  American  for  these  policy  years  is  53 
per  cent.,  whereas  at  ages  55  to  64  it  is  99  per  cent. 

In  an  effort  to  obtain  some  idea  as  to  whether  the  rates  of  pre- 
mium can  be  reduced  or  the  dividends  readjusted,  a  series  of  cal- 
culations has  been  made  at  ages  25,  35,  45  and  55  on  the  three  prin- 
cipal plans  of  insurance,  Ordinary  Life,  20-Payment  Life  and  20- 
year  Endowment.  Following  the  same  procedure  as  before,  the 
select  mortality  of  the  A.M.  Table  and  4^  per  cent,  interest  have 
been  assumed.  Six  of  the  best  dividend-paying  companies  have 
been  selected  and  after  obtaining  in  each  case  the  gross  premium 
less  dividends  the  average  cost  has  been  found  for  a  period  of  ten 
years  and  used  in  the  "  10-Year  Period"  table.  As  it  was  difficult 
to  obtain  the  same  information  for  these  six  companies  for  the  past 
twenty  years,  the  data  from  three  of  the  companies  have  been  used 
in  the  "  20-Year  Period  "  table.  A  comparison  such  as  is  thus  in- 
stituted is  not  entirely  satisfactory  as  it  does  not  for  example  take 
account  of  the  dividends  on  a  20-Payment  Life  after  the  end  of  the 
premium-paying  period  and  these  are  relatively  more  important  in 
the  aggregate  at  the  young  than  at  the  old  ages.  In  the  following 
table  the  net  cost  is  the  gross  premium  less  the  dividend. 
3 
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Comparison  of  Average  Net  Annual  C!ost  for  Six  Eepresentative  Par- 
ticipating Companies  with  Net  Premiums  on  the  A.M.  Select 
4i  PER  cent. 

10  Year  Period — Issues  of  1908. 
Ordinary  Life. 


Average  Gross 

Average  Net 

Net  Annual 

Excess  of 

Premium. 

Annual  Coat 

Premium,  A.M. 

(2) 

Ratio  of 

Age  at  Issue. 

Select  4}^%. 

Over  (3) 

(4)  to  (1). 

(1) 

(2). 

(3). 

(4). 

(5). 

25 

$20.55 

$16.33 

$10.51 

$5.82 

28% 

35 

26.95 

21.59 

15.38 

6.21 

23 

45 

38.05 

30.49 

24.19 

6.30 

17 

55 

58.63 

46.36 

39.60 

6.76 

12 

SO  Payment  Life. 

25 

$29.82 

$24.62 

$14.93 

$9.69 

32% 

35 

36.15 

29.85 

20.32 

9.53 

26 

45 

46.06 

37.74 

29.10 

8.64 

19 

55 

63.79 

51.23 

43.29 

7.84 

12 

20  Year  Endowment. 

25 

$48.12 

$40.97 

$33.09 

$7.88 

16% 

35 

49.96 

42.20 

34.14 

8.06 

16 

45 

54.62 

45.44 

37.83 

7.61 

14 

55 

67.40 

54.52 

47.30 

7.22 

11 

20  Year  Period — Issues  of  1898. 
Ordinary  Life. 


25 

$19.87 

$15.40 

$10.51 

$4.89 

25% 

35 

26.60 

20.55 

15.38 

5.17 

19 

45 

38.37 

29.28 

24.19 

5.09 

13 

55 

60.12 

45.12 

39.60 

5.52 

9 

20  Payment  Life. 

25 

$27.39 

$22.35 

$14.93 

$7.42 

27% 

35 

34.22 

27.75 

20.32 

7.45 

22 

45 

45.10 

36.08 

29.10 

6.98 

15 

55 

64.35 

50.67 

43.29 

7.38 

11 

20  Year  Endowment. 

25 

$46.96 

$39.33 

$33.09 

$6.24 

13% 

35 

49.19 

40.83 

34.14 

6.69 

14 

45 

54.48 

44.55 

37.83 

6.72 

12 

65 

68.37 

54.47 

47.30 

7.17 

10 

The  three  noticeable  features  in  the  foregoing  tables  are:  (a) 
that  the  difference  between  the  average  net  annual  cost  and  the  net 
premium  on  the  A.M.  4^  per  cent,  is  a  decreasing  percentage  of  the 
average  gross  annual  premium  with  advancing  age  at  issue;  (&) 
that  it  is  a  decreasing  percentage  with  the  increasing  duration  of 
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the  policy;  (c)  that  it  is  more  nearly  a  constant  of  the  amount  in- 
sured than  a  percentage  of  the  premium. 

If  the  actual  expenses  are  chiefly  a  percentage  of  the  gross  pre- 
mium then  it  is  evident  that  the  younger  ages  are  not  obtaining  as 
great  consideration  as  the  older  ages.  If  the  expenses  are  prin- 
cipally a  constant  per  thousand  of  insurance  there  does  not  appear 
to  be  a  marked  discrimination  between  the  various  ages  on  policies 
which  have  been  twent}''  years  in  force.  The  facts  with  regard  to 
expenses  lie  somewhere  between  these  two  conditions  and  it  is 
therefore  probable  (1)  that  the  entrants  at  the  younger  ages  are 
not  obtaining  their  full  share  of  the  mortality  savings,  (2)  that  a 
larger  percentage  of  the  gross  premium  is  charged  for  expenses 
against  them,  or  (3)  that  a  larger  share  of  the  contingency  fund 
is  being  withheld  from  them  than  from  the  entrants  at  the  older 
ages.  If  the  mortality  profits  were  distributed  as  a  constant  of 
the  amount  at  risk  (not  of  the  sum  insured)  the  inconsistencies 
between  the  younger  and  the  older  ages  at  entry  would  be  partly 
eliminated. 

Reserves. 

In  the  report  of  the  Committee  on  the  American-Canadian  Mor- 
tality Investigation  the  reserve  tables  are  all  based  on  the  "ulti- 
mate" mortality  rates,  i.  e.,  on  the  experience  for  the  sixth  and 
succeeding  policy  years.  As  it  is  very  unlikely  that  "  select "  rates 
of  mortality  would  be  used  as  the  basis  for  reserves  for  policy  obli- 
gations, the  reserves  herein  dealt  with  are  those  on  the  "  ultimate  " 
rates. 

It  is  rather  difficult  for  the  layman  to  understand  why  the  net 
premiums  being  less  under  the  A.M.^^^  than  under  the  American 
Experience  Table  the  reserves  under  the  former  should  be  higher 
in  the  aggregate  than  under  the  latter.  The  report  of  the  Com- 
mittee shows  that  in  general  the  reserves  under  policies  issued  on 
the  Ordinary  Life  plan  would  be  greater  under  the  A.M.^^'  than 
under  the  American,  except  at  the  older  ages  at  entry ;  and  that  on 
the  20-Payment  Life  and  20-Year  Endowment  plans  the  reserve  on 
the  A.M.^^'  is  sometimes  less  and  sometimes  greater  than  the 
American  Table  according  to  age  at  entry  and  duration.  One  com- 
pany might  have  a  lower  total  reserve  on  the  A.M.^^'  Table  than  on 
the  American,  if  it  had  an  unusually  large  proportion  of  business 
on  the  Term  Plan,  while  another  company  might  have  a  distinctly 
higher  reserve,  if  the  greater  proportion  of  its  business  was  on  the 
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Ordinary  Life  plan.  A  valuation  of  the  New  York  Life,  taking  all 
the  principal  plans  of  insurance,  but  omitting  the  numerous  plans 
on  which  a  small  percentage  of  business  was  issued,  showed  that 
the  aggregate  reserve  would  be  about  2  per  cent,  greater  under  the 
A.M/°>  than  under  the  American  Experience  Table.  The  com- 
mittee also  reported  that  a  valuation  of  a  typical  younger  company 
on  the  Preliminary  Term  basis  with  3^  per  cent,  interest  showed 
that  the  company's  total  reserve  by  the  new  tables  would  be  1|  per 
cent,  greater  than  by  the  American  Experience  Table.  The  ques- 
tion of  reserves  therefore  is  not  a  serious  one  in  considering  whether 
the  new  mortality  table  should  be  adopted. 


NOKT-FOKFEITURE  VaLTJES. 

The  cash  surrender  values  would  not  be  materially  affected  by 
the  use  of  the  new  table.  At  the  younger  ages  paid-up  values  would 
be  distinctly  increased  while  the  term  extension  would  be  very 
greatly  increased.  This  may  be  seen  from  the  following  exhibit 
which  is  based  on  the  present  practice  of  a  well-established  com- 
pany, except  that  the  A.M.  Ultimate  is  substituted  for  the  Amer- 
ican Table. 

Cash  Value,  Paid-up  Value  and  Teem  Extension  on  the  American  3  per 
CENT.  Table  Compared  with  the  same  Values  Based  upon  the 
A.M."',  3  per  cent.  Table, 

Ordinary  Life. 
Age  25  at  issue. 


Cash  Value. 

Paid-up  Value. 

Term  Extension. 

Years  In 
Force. 

American. 

A.M.(5) 

American. 

a.m.CS) 

American. 

a.m 

.(5) 

Yrs. 

Days 

Yrs. 

Days 

5 

$  35.76 

$  41.76 

$  93 

$118 

4 

214 

10 

138 

10 

93.94 

107.30 

224 

272 

11 

356 

19 

119 

15 

160.36 

181.44 

349 

411 

17 

190 

22 

74 

20 

230.50 

257.77 

457 

522  ' 

19 

165 

22 

135 

Age  40  at  issue.                                                   i 

5 

$  73.54 

$  83.25 

$146 

$169 

6 

293 

9 

85 

10 

172.20 

187.86 

310 

342 

11 

281 

13 

76 

15 

278.40 

295.79 

456 

487 

13 

196 

14 

119 

20 

383.47 

398.53 

575 

600 

13 

165 

13 

362 

Age  55  at  issue. 

5 

$135.61 

$135.90 

$203 

$205 

5 

4 

4 

360 

10 

285.50 

281.35 

395 

391 

7 

46 

7 

8 

15 

427.64 

416.58 

551 

541 

7 

225 

7 

194 

20 

551.19 

532.76 

668 

653 

7 

81 

7 

73 
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20  Payment  Life. 
Age  25  at  issue. 


Years  In 

Cash  Value. 

Paid-up  Value. 

Term  Extension. 

Force. 

American. 

A.M.(5)      i 

1 

American.    A.M.^^) 

American. 

A.M.(5) 

5 
10 
15 

$  85.49 
203.95 
343.86 

$  86.10 
204.25  1 
341.23  1 

$222 
486 
748 

$244 
517 
772 

Yrs. 
11 
26 
33 

Days 
337 

28 
187 

Yrs. 
20 
30 
35 

Days 
23 

7 
58 

Age  40  at  issue. 

5           $120.92 
10            278.23 
15             4.59.51 

$128.11  i 
287.60 
465.61  i 

$240 
.501 
753 

$259 
523 
767 

1    10 
17 
21 

355 
311 
270 

13 

18 
22 

45 
260 

84 

Age  55  at  issue. 

5 

10 
15 

$165.61 
357.37 
567.10 

$167.11  i 
356.26  i 
562.12  I 

$248       $252 
494          495 
730          729 

6 

8 

10 

21 
348 
307 

6 

8 

10 

23 
352 
360 

SO  Year  Endowment. 
Age  25  at  issue. 

B     . 

Eg 

1^ 

Cash  Value. 

Paid-up  Value. 

Term  Extension. 

American. 

A.M.(5) 

Ameri- 
can. 

1 

1 

A.M.(5): 

American. 

A.M.(5) 

Yrs.    Days. 

Pure 
Endow- 
ment. 

Yrs. 

Days. 

Pure 
Endow- 
ment. 

5 
10 
15 

$175.39 
402.79 
675.54 

$181.14 
412.05 
683.71 

$265 
534 
781 

$277   1 
550 
791 

15            0 

10            0 

5            0 

$127 
479 
768 

15 

10 

5 

0 
0 
0 

$203 
519 

784 

Age  40  at  issue. 

5  '$176.67  $184.77 
10  1  402.98    413.58 
15  1  672.61     680.13 

'  $263 
530 

775 

$277 
545 
784 

15         0 

10         0 

5         0 

$12 
420 
748 

15 

10 

5 

0 
0 

0 

$  64 
447 
759 

Age  55  at  issue. 

5 

10 
15 

$184.80 
403.33 
656.29 

$187.32 
404.77 
656.37 

$258 

509 

1    746 

$261 
511 

747 

6     263 

10         0 

5         0 

$    0 

16 

620 

6 

10 
5 

274 
0 
0 

$0 

26 
623 

The  foregoing  exhibit  proves  the  truth  of  the  statement  that  the 
adoption  of  the  A.M.'^^  Table  would  mean  a  very  large  increase  in 
the  term  extension  at  the  younger  ages.  That  would  not  be  a  serious 
matter  if  the  mortality  actually  experienced  were  not  greater  than 
the  expected  by  this  table.  There  appears,  however,  to  be  a  selec- 
tion against  the  company  judging  from  the  experience  under  the 
term  extensions  of  the  Mutual  Benefit   {T.  A.  S.  A.,  X,  597), 
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Phoenix  Mutual  {T.  A.  8.  A.,  XIII,  1)  and  Confederation  Life 
{T.  A.  S.  A.,  XIII,  203).  The  ratio  of  actual  mortality  to  that 
expected  by  the  American  Table  for  the  Mutual  Benefit  in  the  case 
of  policies  extended  after  less  than  5  years'  duration  was  75  per 
cent.,  and  for  policies  of  5  years  or  longer  duration  at  time  of  ex- 
tension 102  per  cent.  The  corresponding  ratios  for  the  Phoenix 
Mutual  were  100  per  cent,  in  the  case  of  policies  extended  during 
the  first  5  years  and  111  per  cent,  for  those  extended  in  the  second 
5  years.  For  the  Confederation  Life  the  ratios  were  73  per 
cent,  for  the  former  and  98  per  cent,  for  the  latter  period  on  the 
0^^^'  basis;  these  ratios  would  not  be  materially  different  if  on 
the  basis  of  the  American  Table.  This  high  mortality  under  term 
extensions  is  one  of  the  serious  problems  connected  with  the  adop- 
tion of  the  A.M.  Table. 

If  the  reserves  by  the  A.M.^^^  Table  are  used  as  net  single  pre- 
miums to  purchase  extended  insurance,  also  on  the  A.M.^^^  basis, 
it  appears  from  the  experience  of  the  three  companies  just  men- 
tioned that  larger  values  would  be  granted  than  the  companies 
could  afford.  The  alternative  would  be  to  make  a  larger  surrender 
charge  and  probably  also  to  use  a  loaded  single  premium  on  the 
A.M.^^>  basis,  such  loading  to  be  a  decreasing  percentage  or  a  de- 
creasing constant  with  the  advancing  age  of  the  insured. 

Expense  Allowance  under  the  'New  York  Insurance  Law. 

Under  the  insurance  law  of  the  State  of  New  York,  to  which 
companies  having  in  force  84  per  cent,  of  the  total  insurance  in 
force  in  the  United  States  are  subjected,  the  sum  of  (a)  the  com- 
missions on  first  year's  premiums,  (&)  other  compensation  to  agents 
for  obtaining  new  insurance,  (c)  loans  or  advances  to  agents,  (d) 
medical  fees  and  (e)  cost  of  inspection,  must  not  exceed  the  As- 
sumed Mortality  Gains  on  the  American  Table  plus  the  excess  of 
the  gross  first  year's  premiums  over  the  net  premiums  on  the  Amer- 
ican 3^  per  cent,  basis.  It  is  of  interest,  therefore,  to  compare 
these  assumed  mortality  gains  with  the  savings  on  the  A.M.  Table 
by  taking  the  value  of  the  difference  between  the  select  and  the 
ultimate  mortality.  An  interest  rate  of  3|  per  cent,  is  used  in  the 
calculation. 

In  the  following  table: 

A  =  Present  value  at  3^  per  cent,  interest  of  the  assumed  mor- 
tality savings  under  the  American  Experience  Table  according  to 
the  New  York  Law.     (The  ratios  of  the  Select  rates  of  mortality 
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to  those  of  the  American  Table  according  to  the  law  are  first  year 
50  per  cent.,  second  year  65  per  cent.,  third  year  75  per  cent., 
fourth  year  85  per  cent.,  fifth  year  95  per  cent.) 

B  ==i  Present  value  at  34-  per  cent,  interest  of  the  mortality  sav- 
ings on  the  A.M.  Table  (i.  e.,  the  difference  between  the  single  pre- 
mium for  the  contract  on  the  select  table  and  the  ultimate  net 
premium  valued  by  a  select  annuity). 


Comparison  op  Allowance  for  Acquisition  Expenses  from  Assumed 
Mortality  Gains  under  New  York  Insurance  Law  with  the  Mor- 
tality Savings  of  Select  over  Ultimate  Mortality  on 
A.M.  Table. 

Ordinary  Life. 


Age  at  Issue. 

A. 

Mortality  Savings 
Under  New  York  Law. 

Mortality  Savings 
Under  A.M.  Table. 

Ratio  ot  B  to  A. 

25 
35 
45 
55 

$  9.61 
10.67 
13.39 
22.49 

$  2.49 

3.27 

7.06 

17.37 

25.9% 
30.6 

52.7 
77.2 

W  Payment  Life. 

25 
35 
45 
55 

$  9.45 
10.48 
13.18 
22.24 

$  2.46 

3.22 

6.93 

17.14 

26.0% 
30.7 
62.6 
77.1 

20  Year  Endowment. 

25 
35 
45 
55 

$  9.09 
10.16 
12.92 
22.04 

$  2.37 

3.11 

6.78 

16.96 

26.1% 
30.6 
52.5 
77.0 

The  foregoing  table  indicates  that  the  savings  in  mortality  in  a 
company  having  the  mortality  of  the  A.M.  and  using  premiums 
based  on  the  ultimate  A.M.  basis  would  be  one-third  of  the  assumed 
savings  under  the  New  York  Law.  Under  policies  issued  by  the 
Equitable,  Mutual  and  New  York  Life  the  average  percentage  of 
expense  allowance  to  total  first  year's  premiums  is  56  per  cent., 
consisting  of  27  per  cent,  from  loadings  on  premiums  and  29  per 
cent,  from  assumed  mortality  gains.  If  the  A.M.  Table  were 
adopted  and  the  same  percentage  of  loading  were  employed  as  is 
now  used  by  these  companies  the  allowance  for  acquisition  ex- 
penses would  be  40  per  cent,  consisting  of  27  per  cent,  from  load- 
ings on  premiums  (excess  of  gross  premiums  over  net  premiums  on 
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A.M.  Ultimate  3^  per  cent.)  and  13  per  cent,  from  mortality  gains. 
It  is  evident,  therefore,  that  if  the  new  table  were  adopted  the  limi- 
tation with  regard  to  first  year's  expense  would  have  to  be  changed. 

Conclusion. 

While  certain  deductions  with  regard  to  a  change  in  premium 
rates  can  be  and  have  been  made  from  the  various  exhibits,  there 
are  other  vital  considerations  to  be  taken  into  account  such  as: 

(1)  The  increasing  cost  of  all  over-head  charges, 

(2)  The  tendency  towards  increased  State  and  Federal  taxation, 

(3)  The  effect  of  the  influenza  epidemic,  not  included  in  the  A.M. 

Table,  its  after-effects  and  its  possible  recurrence. 
It  is  too  early  as  yet  to  attempt  to  give  positive  answers  in  few 
words  to  the  questions  which  were  raised  by  the  title  of  this  paper. 
Too  short  a  time  has  elapsed  since  the  results  of  the  A.M.  Table 
have  been  published;  the  influenza  epidemic  is  too  recent  and  the 
warfare  conditions  are  too  strongly  in  our  minds  to  enable  us  to 
see  clearly  whether  or  not  the  new  table  should  come  into  general 
use.  My  sole  object  was  to  set  forth  the  principal  questions  in 
order  that  many  minds  might  consider  the  difficult  problems  in- 
volved in  and  the  necessary  changes  connected  with  the  adoption 
of  the  new  table  as  the  basis  of  premiums,  reserves,  surrender  values 
and  expense  allowance  under  the  New  York  Insurance  Law. 


Abstract  of  Discussion  of  Preceding  Paper. 

(avkitten  discussion.) 

mr.  e.  e.  rhodes: 

Mr.  Hunter  answers  his  own  question  by  sa3dng  that  too  short  a 
time  has  elapsed  since  the  results  of  the  investigation  have  been  pub- 
lished, and  that  the  influenza  epidemic  is  too  recent,  and  that  war- 
fare conditions  are  too  strongly  in  our  minds  to  enable  us  to  see 
clearly  whether  or  not  the  new  table  should  come  into  general  use. 
This  would  seem  to  be  equivalent  to  saying  that  the  table  should 
not  be  adopted  at  this  time.  Why  should  we  wait  because  of  the 
recent  epidemic  and  war?  We  ought  not  to  forget  that  there  are 
such  things  as  wars  and  epidemics,  and  we  should  not  delude  our- 
selves with  the  idea  that  they  are  not  likely  to  occur  in  the  future 
as  they  have  in  the  past.  The  one  thing  that  we  should  not  forget 
is  that  the  enormous  losses  which  the  companies  have  suffered  re- 
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cently  by  war  and  epidemic  are  not  reflected  in  the  new  table.  We 
know  that  the  average  mortality  in  1918  was  about  100  per  cent, 
as  against  about  57  per  cent,  in  1917.  If  the  1918  average  was  105 
per  cent,  or  110  per  cent,,  would  it  make  any  difference  in  our  con- 
sideration of  the  subject?  If  not,  and  I  do  not  see  why  it  should, 
we  are  as  well  prepared  to  answer  the  question  to-day  as  we  shall 
be  later. 

At  this  time  all  the  data  entering  into  the  investigation  have  not 
been  placed  before  us.  The  committee  is  to  investigate  the  mor- 
tality by  groups  of  states.  Is  it  not  possible  that  when  the  com- 
mittee's work  is  completed,  it  may  be  found  that  the  table  now 
before  us  is  not  at  all  suited  to  the  business  of  companies  whose 
activities  are  confined  largely  to  certain  sections  of  the  country? 
No  table  should  be  adopted  which  is  not  usable  in  every  section  of 
the  country.  The  committee  states  in  its  report:  "It  cannot  be 
said  that  the  table  represents  the  mortality  of  companies  transact- 
ing business  in  restricted  areas  only,  nor  is  it  certain  to  represent 
the  average  mortality  to  be  experienced  in  the  future  by  the  com- 
panies generally."  The  committee  also  calls  attention  to  the  fact 
that  during  the  period  of  observation  there  were  marked  changes  in 
the  conditions  of  the  life  insurance  business  in  the  United  States, 
the  effect  of  which  upon  the  mortality  it  is  difficult,  if  not  impos- 
sible, to  analyze.  These  remarks  can  only  be  interpreted  as  a 
warning  that  the  death-rates  shown  in  the  new  table  may  be  too  low 
to  make  their  adoption  for  premium  and  reserve  bases  a  safe  and 
conservative  procedure. 

With  these  preliminary  remarks  I  proceed  to  discuss  ]\Ir.  Hun- 
ter's paper. 

Mr.  Hunter  refers  to  the  view  that  a  new  table  provides  a  more 
modern  guide  in  the  distribution  of  surplus.  Does  not,  or  should 
not,  a  company  distribute  its  mortality  surplus  according  to  its  own 
experience?  What  actuary  would  justify  a  distribution,  on  the 
part  of  the  company  whose  professional  adviser  he  is,  according  to 
the  mortality  experience  of  any  other  company,  or  of  any  group  of 
companies,  unless  and  until  he  had  satisfied  himself  that  the  ex- 
perience of  the  company  with  which  he  is  connected  was  in  close 
agreement  with  the  experience  of  the  other  company,  or  of  the 
group  of  companies  ?  Mr.  Hunter  tells  us  that  frequently  it  is  thought 
that  the  insured  does  not  obtain  the  benefit  of  the  improvement  in 
mortality,  but  that  this  conclusion  was  erroneous  where  tables  of  mor- 
tality based  on  actual  experience  by  ages  and  durations  were  used 
in  the  distribution  of  surplus.  For  several  years  the  Mutual  Bene- 
fit has  used  ages  and  durations  in  distributing  its  mortality  sur- 
plus, but  I  would  not  think  of  contending  that  a  proper  distribu- 
tion of  surplus  could  not  be  made  otherwise.  Any  such  contention 
would  fall  to  the  ground  at  once  if  a  comparison  were  made  of  the 
net  cost  on  individual  policies  in  two  homogeneous  companies,  not- 
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withstanding  the  fact  that  one  took  ages  and  durations  into  account 
in  distributing  its  mortality  surplus,  and  the  other  did  not.  If 
improper  distributions  of  mortality  gains  have  been  made  under  the 
American  Table,  what  assurance  is  there  that  the  use  of  the  new 
table  will  effect  a  reform? 

Mr.  Hunter  has  calculated  the  margins  in  the  premium  rates  of 
a  company  doing  a  large  non-participating  business  over  and  above 
the  Net  A.M.  Select  Eates  with  4^  per  cent,  interest.  If  the  com- 
pany in  question  adopted  the  new  table  but  retained  its  present 
rates,  the  margins  he  has  calculated  would  have  to  suffice,  (1)  for 
expenses,  (2)  for  the  difference  between  a  4-|  per  cent,  reserve  and 
a  3^  per  cent,  reserve  if  it  continued  to  compute  its  reserve  on  the 
latter  interest  basis,  and  (3)  for  building  up  its  contingency  re- 
serve.   ISTo  savings  could  be  counted  on  from  mortality  or  interest. 

In  the  company  in  question  the  insurance  expenses  incurred  in 
1917  were  equal  to  $8.60  per  $1,000  of  the  mean  amount  of  insur- 
ance in  force  during  the  year.  This  rate  of  expense,  although 
based  on  paid-up  insurance  as  well  as  on  premium-paying  insur- 
ance, is  very  much  in  excess  of  the  margins  calculated  by  Mr. 
Hunter.  The  company  has  been  writing  a  very  large  amount  of 
new  business  each  year,  and  this  makes  it  necessary  to  make  some 
estimate  of  the  relative  amount  of  new  and  renewal  expenses.  This 
can  only  be  done  very  roughly,  but  I  have  estimated  that  for  the 
year  1917  the  new  expense  was  at  the  rate  of  $20.68  per  $1,000  of 
insurance  and  the  renewal  expense  $3.52  per  $1,000.  Applying 
the  same  method  to  the  business  of  the  year  1915,  when  the  new 
business  written  was  less  than  half  the  amount  written  in  1917,  the 
new  business  expenses  amount  to  $20.92  per  $1,000  of  insurance, 
and  the  renewal  expenses  to  $3.56  per  $1,000  of  insurance.  The 
close  agreement  between  these  expense  rates  for  the  years  1915  and 
1917,  in  spite  of  the  very  much  larger  proportion  of  new  business 
in  the  latter  year,  seems  to  indicate  that  the  method  of  dividing 
the  expenses  into  new  and  renewal  is  probably  sufficiently  accurate 
for  our  purpose. 

The  question  now  to  be  determined  is  whether  an  initial  expense 
of  $20.68  per  $1,000,  with  the  renewal  expense  of  $3.52,  can  be 
met  from  the  margins  shown  by  Mr.  Hunter.  This  is,  of  course,  a 
difficult  matter  for  the  reason  that  it  is  impossible  to  ascertain  from 
the  insurance  reports  the  relative  volume  of  ordinary  life  and 
limited  payment  life  policies.  If  it  can  be  assumed  that  on  the 
average  there  is  a  margin  of  $7.00  per  $1,000,  which  seems  to  be 
liberal,  it  would  take  six  years  at  4-|  per  cent,  for  $7.00  per  annum 
to  accumulate  to  a  larger  amount  than  $20.68  in  advance  and  $3.52 
thereafter  each  year  for  the  remaining  five  of  the  six  years.  This 
means  that,  assuming  4^  per  cent,  interest  and  an  average  margin 
of  $7.00  per  $1,000,  the  company  would  suffer  no  loss  on  policies 
which  remain  in  force  for  at  least  six  years.     There  would,  of 
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course,  be  a  considerable  loss  in  the  early  years  which  might,  or 
might  not,  be  offset  by  the  surrender  charge.  It  seems  clear  that 
should  the  company  adopt  the  new  table  and  retain  its  present 
premium  rates,  it  would  not  be  able  to  continue  the  present  rate  of 
growth  unless  the  stockholders  contributed  additional  funds.  Fur- 
thermore, there  would  be  no  provision  for  accumulating  the  difter- 
ence  between  a  4|  per  cent,  reserve  and  a  3^  per  cent,  reserve  and 
for  building  up  a  contingency  reserve  fund. 

It  appears  from  a  careful  analysis  of  the  business  of  The  Mutual 
Benefit  for  the  year  1918  that  the  adoption  of  the  new  table  for 
the  American  table  would  increase  the  mean  reserves  on  ordinary 
life  business  issued  prior  to  1900,  by  about  2  per  cent.  The  paid-up 
life  business  would  show  a  decrease  of  1  per  cent.,  and  there  would 
be  little,  if  any,  change  on  the  endowments.  On  over  fifty-one  mil- 
lions of  reserves  on  all  business  issued  prior  to  1900  the  estimated 
difference  is  less  than  $2,000. 

On  business  issued  since  1899  the  new  table  will  cause  a  consid- 
erable increase  in  the  reserves.  On  the  ordinary  life  plan  this  in- 
crease would  amount  to  7  per  cent.,  and  on  the  twenty  pa}Tnent  life 
and  twenty  year  endowments  to  about  1-i  per  cent.  On  paid-up  life 
business  the  reserves  are  1^  per  cent,  less  by  the  new  table;  while 
for  dividend  additions,  where  the  average  ages  are  younger,  the  re- 
serves for  the  new  table  are  2^  per  cent,  less  than  the  American. 
It  is  estimated  that  taking  all  the  business  issued  since  1899,  the 
reserves  by  the  new  table  will  be  2.68  per  cent,  in  excess  of  the 
reserves  by  the  American  table.  Taking  the  entire  business  of  the 
company  the  reserves  by  the  new  table  would  be  102.02  per  cent, 
of  the  reserves  by  the  American  table. 

It  is  interesting  to  notice  the  effect  which  the  substitution  of  the 
new  table  for  the  American  table  would  have  on  the  Gain  and  Loss 
exhibit.  Taking  the  business  of  The  Mutual  Benefit  for  the  year 
1918,  the  percentage  of  loading  to  gross  premiums  would  be  in- 
creased from  18.07  per  cent  to  23.63  per  cent.  The  percentage  of 
expenses  to  loading  would  decrease  from  84.64  per  cent  to  64.69  per 
cent.  The  percentage  of  interest  earned  to  that  required  to  main- 
tain the  reserve  would  decrease  from  161.65  per  cent,  to  158.45  per 
cent.  The  ratio  of  actual  to  expected  cost  of  insurance  would  be  in- 
creased from  86.67  per  cent,  to  110.55  per  cent.  These  estimates 
are  based  on  the  assumption  that  there  will  be  no  change  in  the 
gross  premiums  or  in  the  gain  from  surrender  and  lapse,  it  being 
assumed  that  the  same  surrender  charges  will  be  maintained  under 
the  new  table.  By  reason  of  the  larger  increase  in  reserve  during 
the  year  the  net  insurance  gains  would  be  decreased  4.7  per  cent. 
Under  these  circumstances  we  either  could  not  continue  to  pay  the 
dividends  we  are  paying,  or  we  could  not  continue  to  maintain  our 
contingency  reserves  on  their  present  bases. 

The  company's  reserve  for  suspended  mortality  increases  or  de- 
creases each  year  by  the  difference  between  the  actual  mortality 
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gains,  and  the  gains  required  for  dividends  and  acquisition  expenses. 
On  account  of  the  epidemic  the  fund  decreased  in  1918  by  the  sum 
of  $1,734,916.  Under  the  new  table  the  fund  would  have  decreased 
$3,851,865,  and  the  amount  of  the  fund  on  December  31,  1918, 
would  have  been  $2,717,845  instead  of  $4,834,794.  Under  the 
American  table  we  have  therefore  both  a  larger  margin  in  the  tabu- 
lar cost  of  insurance,  and  a  larger  contingency  reserve  fund  to  meet 
any  excess  mortality  such  as  we  experienced  in  the  year  1918  by 
reason  of  the  epidemic.  By  reason  of  the  smaller  margin  in  the 
new  table  there  would  be  a  heavier  drain  on  the  fund  when  an  un- 
usually high  mortality  is  experienced,  and  the  adoption  of  the  new 
table  would  therefore  necessitate  the  building  up  of  a  larger  fund 
than  is  now  necessary.  This  larger  fund  could  be  built  up  only  by 
distributing  in  dividends,  temporarily  at  least,  a  smaller  part  of  the 
mortality  gains. 

If  we  were  under  the  new  table  and  had  only  the  same  percentage 
of  loading  we  now  have,  our  net  insurance  gains  would  have  de- 
creased 41.55  per  cent.  If  such  a  reduction  should  be  forced  upon 
us  by  circumstances  beyond  our  control,  we  could  not  complain, 
however  disrupting  the  effects  would  be.  To  bring  it  about  volun- 
tarily would  be  the  height  of  folly. 

I  cannot  agree  with  Mr.  Hunter's  conclusion  that  the  question  of 
reserves  is  not  a  serious  one  in  considering  whether  the  new  mor- 
tality table  should  be  adopted.  In  my  opinion  there  is  more  to  the 
question  than  he  has  set  forth.  The  companies  now  have  a  margin 
of  safety  in  the  cost  of  insurance  provided  by  the  American  table. 
If  that  table  is  abandoned  and  the  new  table  adopted,  that  margin 
will  disappear  unless  the  present  rates  are  retained,  and  conserva- 
tively managed  companies  will  doubtless  consider  it  prudent  by 
reason  thereof  to  maintain  a  larger  contingency  reserve  than  is  now 
required.  The  additional  amount  to  be  withheld  from  policyhold- 
ers would  consist  not  onl}'-  of  the  increase  in  reserve  which  would  be 
more  than  2  per  cent,  in  companies  which  have  a  large  predomi- 
nance of  whole  life  policies,  but  also  of  the  increased  contingency 
reserve  which  would  seem  to  be  necessary.  The  increase  would  be 
very  much  more  than  2  per  cent,  in  the  case  of  a  young  company 
whose  business  consisted  largely  of  ordinary  life  policies.  We  are 
all  aware  of  the  prejudice  in  some  quarters  against  large  aggrega- 
tions of  capital.  Is  it  not  a  serious  matter  to  take  a  step  which  may 
augment  that  prejudice,  and  is  it  not  a  foolish  thing  to  do  when 
there  is  no  necessity  for  it? 

Mr.  Hunter  calls  attention  to  the  serious  effect  upon  non-forfeiture 
values  which  would  follow  the  adoption  of  the  new  table.  He  sug- 
gests that  if  the  new  table  be  adopted,  the  companies  might  make 
a  larger  surrender  charge  and  also  use  a  loaded  single  premium  in 
calculating  extended  insurance.  Whatever  scheme  be  adopted  the 
non-forfeiture  values  granted  must  have,  under  the  laws  of  several 
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states,  a  value  equal  to  the  reserve,  less  not  more  than  2{  per  cent, 
of  the  amount  insured.  In  some  states  the  several  values  must  be 
mathematical  equivalents.  The  minimum  extended  insurance 
which  the  companies  carrying  a  3  per  cent,  reserve  could  grant 
would  be  in  some  cases  at  least  50  per  cent,  more  than  the  com- 
panies are  now  granting.  Extended  insurance  has  proved  repeatedly 
its  great  value  to  policyholders.  It  is  a  serious  question  in  my  mind 
whether,  if  the  new  table  be  adopted,  the  companies  could  afford  to 
grant  extended  insurance,  the  legal  requirements  being  what  they 
are.  "What  benefit  can  be  obtained  from  the  adoption  of  the  new 
table,  which  would  offset  the  abandonment  of  extended  insurance? 

As  Mr.  Hunter  says,  the  adoption  of  the  new  table  would  require 
a  change  in  limitation  with  regard  to  first  year's  expense  now 
found  in  Section  97  of  the  New  York  Insurance  Law.  This  appears 
to  be  true  whether  the  companies  retain  the  present  percentage  of 
loading  or  retain  the  present  rates.  Am  I  wrong  in  saying  that  that 
law,  once  almost  universally  derided  and  contemned,  is  now  equally 
regarded  as  of  decided  benefit  to  the  business?  If  the  adoption  of 
the  new  table  means  the  elimination  of  Section  97,  I  have  addi- 
tional ground  for  my  objection.  In  any  event  I  want  to  know  what 
change  is  to  be  made,  and  in  my  opinion  such  a  change  in  so  far  as 
practicable  should  be  determined  before  the  table  is  adopted.  If 
the  change  in  the  law  will  require  the  companies  to  formulate  new 
agency  contracts,  I  have  other  grounds  for  opposing  the  adoption 
of  the  new  table  because  I  cannot  see  wherein  the  hypothetical 
benefits  following  the  adoption  of  the  table  will  offset  the  obvious 
disadvantage  of  disturbing  present  agency  relations. 

I  shall  be  very  much  surprised  if  it  be  not  true  that  the  majority 
of  the  companies  in  the  United  States  have  experienced  a  higher 
death  rate  than  that  shown  in  the  new  table.  Whether  this  be  true 
in  the  case  of  a  majority  or  not,  it  is  undoubtedly  true  in  the  case 
of  a  good  many  companies.  The  premium  rates  of  any  company 
are,  as  a  matter  of  business  necessity,  determined  in  some  degree 
at  least  by  the  rates  of  other  companies.  That  is  to  say  no  one 
company  can  charge  rates  very  much  in  excess  of  those  charged  by 
other  companies.  If  the  new  table  be  adopted,  the  companies  which 
have  experienced  a  death  rate  under  that  called  for  by  the  new  table 
may  feel  impelled  to  use  the  same  percentage  of  loading  which  they 
are  now  using.  How  will  that  leave  the  companies  which  have 
experienced  a  higher  death  rate?  If  they  adopt  premium  rates 
ver}'  much  in  excess  of  those  charged  by  other  companies  they  are 
at  once  out  of  the  running.  If  they  adopt  the  same  premium  rates 
they  are  faced  with  disaster.  I  am  not  speaking  for  The  Mutual 
Benefit,  for  its  death  rate  is  considerably  under  that  of  the  new 
table,  and  I  think  I  may  say  without  boasting,  that  it  can  live  under 
any  conditions  that  other  companies  can  live  under.  It  is,  however, 
as  equally  to  the  interest  of  The  Mutual  Benefit  that  other  com- 
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panies  shall  grow  and  prosper  as  that  it  shall  grow  and  prosper,  and 
I  do  not  want  to  see  anything  done  which  will  injure  any  company. 
Limitations  of  time  prevent  a  full  discussion  of  the  subject  by 
any  one  speaker.  To  put  it  briefly,  and  to  avoid  any  misunder- 
standing, let  me  say  that  I  am  opposed  to  the  adoption  of  the  new 
table  for  the  following  reasons : 

1.  It  does  not,  in  my  opinion,  exhibit  the  mortality  experienced 
in  the  past  in  certain  sections  of  the  country. 

2.  It  does  not,  in  my  opinion,  reflect  the  mortality  likely  to  be 
experienced  in  the  future,  either  in  the  country  as  a  whole  or  in 
particular  sections. 

3.  It  requires  the  accumulation  of  larger  policy  reserves,  which 
have  not  been  proved  to  be  necessary. 

4.  It  requires,  in  my  opinion,  either  larger  premium  loadings  for 
non-participating  business  than  the  companies  are  now  using,  or 
the  maintenance  of  larger  contingency  reserves,  or  both. 

5.  The  cost  of  insurance  in  participating  companies  is  more  likely 
to  be  increased  than  decreased. 

6.  It  probably  means  the  abandonment  of  extended  insurance. 

7.  It  is  not  suitable  as  a  measure  of  the  limitation  of  expenses  on 
the  principle  underlying  Section  97  of  the  New  York  Insurance 
Law. 

8.  It  requires  numerous  changes  in  the  insurance  laws  of  the 
several  states  which  could  not  be  readily  secured. 

9.  It  places  the  younger  and  smaller  companies  at  a  serious  dis- 
advantage, as  compared  with  the  older  and  larger  companies. 

MR.  E.  B.  morris: 

It  is  interesting  in  reviewing  Mr.  Hunter's  paper  to  turn  back  in 
the  Transactions  to  Mr.  Moir's  paper  of  four  j^ears  ago  entitled — 
"  Shall  we  Prepare  a  New  Mortality  Table  ?  " — and  the  discussions 
thereon. 

It  is  further  interesting  to  note  that  the  comments  made  at  that 
time  by  those  who  participated  in  the  discussions  of  that  paper  agree 
remarkably  closely  with  the  results  as  determined  from  the  final 
table  itself.  I  assume  that  I  have  been  asked  to  participate  in  this 
discussion  because  of  my  connection  with  a  purely  non-participating 
company  for  it  is  true  that  as  far  as  the  basis  of  rates  is  concerned 
the  new  table  has  a  more  important  bearing,  I  believe,  upon  the  non- 
participating  than  the  participating  company.  The  question  nat- 
urally arises  as  to  what  will  be  the  effect  of  the  new  table  upon  the 
non-participating  rates.  I  think  I  can  safely  answer.  Very  little, 
for  the  reason  that  the  probable  results  under  the  new  investiga- 
tion have  been  long  known  and  have  been  long  discounted.  Theo- 
retically the  gross  premium  is  a  relatively  unimportant  feature  of 
the  participating  contract  if  returns  to  the  policyholders  in  the  way 
of  refunds  and  savings  are  accurately  measured,  not  only  to  the 
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policyholders  as  a  whole  but  also  to  the  individual  policyholder 
provided  the  form  of  policy,  age  at  issue,  and  age  attained  at  the 
time  the  refund  is  figured  are  properly  considered. 

The  problem  of  a  non-participating  company  is  an  entirely  dif- 
ferent one.  A  non-participating  company  should  use  in  connection 
with  its  premium  rates  a  mortality  table  (differing  from  the  so- 
called  legal  valuation  table),  which  will  indicate  the  probable  future 
mortality  and  which  will  involve  the  probable  future  interest  rate. 
Such  a  table  will  determine  the  basic  net  premium  rate.  The  table 
must  be  either  select  or  ultimate  in  form — the  latter,  I  think,  being 
preferable.  The  basic  premium  rate,  thus  determined,  while  safe, 
should  promise  but  little,  if  any,  profit.  It  must  then  be  loaded  to 
provide  for  all  expenses,  contingencies  and  profits — a  difficult  and 
complicated  matter  for  the  final  rate  must  meet  competition  and 
must  at  the  same  time  be  sufficient  for  there  is  no  redress  in  event 
of  a  miscalculation  for  it  would  probably  be  years  before  the  actual 
experience  would  prove  such  errors.  Further,  the  legal  reserve  re- 
quirements must  be  considered  for  the  company  must  be  able  to 
continue  business  even  though  the  rates  adopted  are  sufficient  to  in 
the  end  produce  the  desired  profit.  The  estimated  expense  and 
profit  should  be  correctly  apportioned  age  by  age,  that  is  to  say, 
the  business  accepted  at  age  30  should  not  produce  theoretically  a 
profit  out  of  proportion  to  the  probable  profits  under  a  policy  issued 
at  age  55,  for  it  is  a  fallacy  in  non-participating  business  to  as- 
sume that  the  business  written  at  certain  ages,  say  the  younger  ages, 
should  stand  the  losses  of  the  business  written  at  the  higher  ages,  or 
that  one  policy  form  should  stand  the  losses  of  another.  It  was  not 
many  years  ago  when  it  was  the  practice  in  fixing  non-participat- 
ing rates  to  take  the  net  premiums  as  determined  by  the  Amer- 
ican Table  and  to  add  a  fair  loading,  noting,  however,  that  the  net 
premiums  contained  a  considerable  leeway  for  expenses,  in  the  mor- 
tality assumptions,  etc.  The  non-participating  companies  had  no 
other  choice,  however,  at  that  time  for  their  business  had  not  been 
sufficient  to  determine  a  satisfactory  table  on  which  to  base  rates, 
but  that  situation  is  now  changed  and  we  now  have  in  the  new 
American  Male  Table  a  more  satisfactory  one  for  use  in  this 
connection. 

The  new  table  will  give  to  all  a  basis  of  net  rates  on  which  to 
load,  if  used  with  a  suitable  probable  rate  of  interest — 4  per  cent., 
4|  per  cent.,  or  better  still,  4^  per  cent,  for  perhaps  ten  years  and 
then  4  per  cent,  thereafter.  Personally  I  favor  this  latter  plan  be- 
cause by  it  a  net  basic  premium  may  be  determined  which  while 
probably  safe  contains  no  element  of  profit — profit,  in  my  judg- 
ment, being  a  question  involving  the  loading  of  the  premium. 

I  have  dwelt  upon  the  non-participating  phase  only  in  an  attempt 
to  emphasize  the  necessity  of  a  mortality  table  which  will  indicate 
a  proper  index  of  the  proper  mortality  on  American  insured  lives. 
In  my  judgment,  the  new  table  whether  adopted  as  the  basis  of 
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valuation  or  not  must  result  in  a  reduction  in  the  premiums  or 
costs  at  the  younger  ages  and  a  corresponding  increase  at  the  older 
ages  of  issue,  not  only  for  the  participating  companies  but  also  in 
a  considerably  lesser  degree  for  the  non-participating. 

In  discussing  Mr.  Moir's  paper  in  1915  and  as  an  attempt  at  a 
forecast  of  what  a  new  table  of  mortality  on  American  lives  would 
accomplish,  I  quoted  premiums  and  reserves  based  upon  the  ex- 
perience of  The  Travelers  Insurance  Company — ultimate  five  years 
— with  3^  per  cent,  interest,  which  table,  as  a  matter  of  fact,  has  been 
the  basis  of  the  rates  of  this  company  for  some  years  with,  however, 
a  higher  interest  assumption.  You  will  perhaps  pardon  me  if  I 
quote  from  the  net  premiums  therein  given  in  order  to  compare 
the  same  with  the  net  premiums  as  now  determined  by  the  new 
American  Male^^^  Table. 

Net  Premiums  per  $1,000 — Interest  Basis,  3i  Per  Cent. 


Ageatlasue. 

Ordinary  LUe. 

20  Payment  Life. 

20  Year  Endowment. 

A.M.(5) 

Travelers 
Amt8.(5) 

A.M.(5) 

Travelers 
Amts.t^^ 

A.M.(5) 

Travelers 
Amts.(5) 

20 
30 
40 
50 
60 

$10.72 
14.74 
21.75 
34.15 
56.23 

$10.83 

14.79 
21.59 
34.02 
56.33 

$16.96 
21.54 
28.64 
40.00 
59.61 

$17.13 
21.64 
28.45 
39.79 
59.29 

$36.63 
37.16 
39.36 
45.79 
61.65 

$36.78 

37.31 
39.20 
45.52 
61.07 

Age  at  Issue. 

10  Year  Endowment. 

10  Payment  LUe. 

20 
30 
40 
50 
60 

$84.40 
84.64 
85.77 
89.63 
99.66 

$84.53 
84.81 
85.70 
89.42 
99.18 

$28.46 
35.96 
46.81 
62.03 
83.35 

$28.71 
36.09 
46.57 
61.81 
83.11 

N.B.     The  Travelers'  erperience  (amounts)  coincides  with  the  Makeham- 
ized  American  table  at  age  62. 


It  is  evident,  I  believe,  that  the  new  American  Male  Table  will 
be  of  immense  importance  to  the  American  actuary  who  deals  with 
non-participating  problems  as  he  is  no  longer  obliged  to  work  in 
the  dark  as  to  his  basic  rate,  but  I  cannot  close  these  remarks  with- 
out the  warning  that  his  loading  problem  is  a  very  serious  one  in 
that  he  must  provide  in  the  premium  not  only  for  expected  future 
expenses  and  the  expected  future  profits,  but  must  lay  particular 
stress  upon  a  loading  for  unforseen  contingencies,  in  which  epi- 
demic and  war  are  only  phases.  Incidentally,  his  business  must  be 
carefully  underwritten  so  that  the  individual  experience  of  his 
company  will  not  exceed  to  a  serious  extent,  at  least,  the  mortality 
assumption  of  the  table. 
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MR.  J.   E.   FLANIGAN: 

The  paper  presented  by  Mr,  Hunter  is  timely  and  important.  He 
brings  out  a  point  that  I  believe  is  very  important,  namely  that  it 
is  difficult  for  the  layman  to  understand  that  the  insured  receives 
most  of  the  mortality  saving  upon  the  American  Experience  Table. 
Every  so  often  some  person  writes  an  article  or  book  attacking  legal 
reserve  insurance  and  sometimes  puts  up  an  argument  which  is  very 
plausible  to  a  man  who  knows  little  or  nothing  about  life  insur- 
ance. One  of  his  principal  points  is  the  tremendous  profit  of  the 
company  from  mortality.  The  adoption  as  a  standard  of  a  table 
based  upon  a  modern  experience  would  eliminate  one  of  his  strong- 
est arguments. 

Mr.  Hunter  finds  that  present  premiums  charged  by  six  of  the 
smaller  representative  non-participating  companies  would  allow  ap- 
proximately 80  per  cent,  for  first  expense  and  25  per  cent,  for  re- 
newal expense  when  the  American  Men  table  at  4^  per  cent,  is 
used  as  a  standard  for  premiums  and  reserves.  He  remarks  that 
the  margin  for  contingencies  is  small.  It  would  seem  from  the 
present  financial  condition  of  some  of  the  younger  companies  that 
the  gross  premiums  should  be  raised,  especially  when  it  is  remem- 
bered that  their  overhead  expenses  have  been  less  for  the  past  than 
they  will  be  for  the  future.  It  is  very  likely  also  that  their  interest 
earnings  will  be  lower  in  the  south  and  west  as  the  federal  authori- 
ties are  making  strenuous  efforts  to  bolster  up  the  federal  farm 
loans. 

I  agree  with  Mr.  Hunter  that  the  American  Men  Table  would 
not  provide  for  high  enough  mortality  in  some  companies,  many  of 
which  would  be  the  younger  companies.  I  presume  this  could  be 
taken  care  of,  in  an  equitable  manner,  however,  in  the  loading. 

I  believe  the  adoption  of  the  new  table  would  lead  to  a  more  equi- 
table distribution  of  the  cost  to  policyholders  of  different  ages, 
especially  in  the  younger  companies.  It  seems  to  me  that  this  is  a 
strong  point  for  the  adoption  of  the  American  Men  Table  as  a  stand- 
ard, as  far  as  the  younger  companies  are  concerned.  For  this 
reason  I  should  judge  the  adoption  of  the  new  table  desirable  from 
the  viewpoint  of  the  younger  companies. 


MR.  H.  I.  B.  rice: 

Mr.  Hunter  has  most  ably  brought  before  the  Society  for  discus- 
sion the  important  question  of  whether  the  "  American  Men  "  mor- 
tality table  shall  be  adopted  as  the  basis  for  premiums  and  reserves 
and  shall  become  incorporated  into  the  laws  of  the  various  states 
as  the  recognized  legal  basis  of  valuation.  In  the  conclusion  to  his 
paper  he  aptly  summarizes  the  main  considerations  in  the  problem. 
He  invites  a  thorough  discussion  and,  it  would  appear,  postpones 
stating  a  definite  conclusion  on  his  own  part  until  subsequently. 
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The  following  observations  are  made  chiefly  from  the  viewpoint 
of  a  well-established  mutual  company  although  the  same  observa- 
tions would  in  large  measure  apply  to  a  well-established  stock 
company.  There  doubtless  are  special  considerations  applying  to 
the  smaller  and  more  recently  established  companies  with  which  I 
do  not  feel  in  any  way  competent  to  deal. 

1.  Effect  of  New  Table  on  Premium  Rates. 

Mr.  Hunter  has  clearly  shown  by  comparison  with  the  new  table 
that  premium  rates  based  on  the  American  Table  of  Mortality  are 
relatively  too  high  at  the  younger  ages  as  compared  with  the  older 
ages  at  issue;  and  this  is  true  whether  the  premiums  are  loaded 
by  a  percentage  or  by  a  percentage  and  a  constant  or  by  any 
other  consistent  method.  Let  us  therefore  assume  that  it  is  de- 
cided to  base  net  premiums  upon  the  "  American  Men"  table  but 
so  to  load  the  net  premiums,  by  some  consistent  plan,  that  the  gross 
premiums  in  the  aggregate  remain  about  the  same.  Then  it  is 
obvious  that  the  gross  premium  rate  at  older  ages  at  issue  would 
be  considerably  higher,  and  at  the  younger  ages  at  issue  somewhat 
lower,  than  by  the  American  table. 

This  would  not  be  undesirable  in  a  mutual  company.  In  fact 
it  would  seem  rather  desirable  that  gross  premiums  at  different 
ages  follow  more  closely  the  relative  "net  cost"  at  different  ages 
than  is  the  case  by  the  American  Table. 

2.  Effect  of  New  Table  on  Commission  Rates. 

The  situation  in  case  of  commissions  is  not  so  satisfactory 
under  the  new  table.  It  seems  that  the  practice  of  giving  percent- 
age first  and  renewal  commissions,  the  same  at  all  ages  for  a  given 
plan  of  insurance,  is  a  practice  which  because  of  simplicity  has 
come  to  stay,  however  great  the  disparity  in  the  compensation  at 
the  different  ages  which  such  practice  produces.  If  the  above 
reasoning  as  to  premium  rates  is  correct  such  disparity  would  be 
increased  by  computing  premiums  on  the  basis  of  the  A.M.<°^  table. 
This  to  my  mind  is  a  distinct  objection;  even  although,  with  pre- 
mium rates  loaded  so  that  the  aggregate  premiums  collected  would 
remain  substantially  the  same,  we  would  expect  the  compensation  to 
agents  to  remain  substantially  the  same  in  the  aggregate. 

3.  Effect  of  New  Table  on  Expense  Allowance  under  New  York  Loav. 

The  limitation  imposed  by  Section  97  of  the  New  York  law  is 
entirely  arbitrary  as  to  ratio  of  mortality  assumed  and  as  to  the 
fact  of  assuming  a  3^  per  cent,  basis  of  loading.  Therefore,  even 
if  the  new  table  were  adopted,  it  would  not  seem  absolutely  essen- 
tial to  modify  the  arbitrary  measure — proved  satisfactory  in  the 
past — by  which  initial  expenses  are  limited. 
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On  the  other  hand  it  would  seem  logical  to  modify  the  New  York 
limitations  on  new  business  if  the  new  table  were  adopted  as  the 
legal  basis  of  valuation  in  Xew  York.  In  such  case  the  mortality 
gains  disclosed,  using  the  difference  between  the  select  and  ultimate 
rate  by  the  A.M.  table,  as  Mr.  Hunter  has  done  in  his  final  table, 
would  seem  to  be  the  logical  basis.  The  savings  so  disclosed  Mr. 
Hunter  has  shown  to  be  small  as  compared  with  the  mortality  sav- 
ings under  the  present  basis,  but  the  total  allowance  for  new  busi- 
ness expenses  would  depend  on  the  gross  premium  to  be  charged. 

Assuming  in  either  case  gross  premium  rates  of  the  Connecticut 
Mutual,  the  following  table  shows  the  total  margins  for  certain  plans 
and  ages  under  the  present  New  York  law  and  similar  total  margins 
assuming  loading  on  the  basis  of  3^  per  cent,  net  premiums  by  the 
new  table  and  mortality  savings  by  the  new  table  as  computed  by 
Mr.  Hunter. 

This  would  indicate  an  aggregate  of  about  75  per  cent,  of  the 
present  margins  and  it  is  apparent  that  the  basis  would  have  to  be 
modified  if  the  present  law  as  to  margins  is  to  be  changed. 

comparisox  of  the  total  margins,  new  york  law,  3*  per  cent. 

Interest. 

By  The  American  Experience  and  American  Men  Tables. 


Age  at  Issue. 

Conn.  Mutual 
Premium. 

American  Experience 
Total  Margins. 

A.  M.  Total 
Margins. 

Ratio  A.  M.  Margins  to 
Amer.  Exp.  Margins. 

Ordinary  Life. 

25 
35 
45 
55 

$20.14 
26.35 
37.08 
56.93 

$14.65 
17.11 
22.12 
35.29 

$10.15 
11.88 
17.06 
30.72 

69.3  % 
69.4 
77.1 
87.1 

Twenty  Payment  Life. 

25 
35 
45 
55 

29.98 
35.82 
44.82 
60.79 

16.90 
18.90 
22.93 
34.33 

13.39 
14.36 
18.12 
29.59 

79.2 
76.0 
79.0 
86.2 

Twenty  Year  Endowment. 

25 
35 
45 
55 

49.21 
50.36 
53.88 
64.71 

19.16 
20.40 
23.72 
34.54 

14.76 
15.55 

18.85 
29.64 

77.0 
76.2 
79.5 
85.8 

4.  Effect  of  New  Table  07i  Surrender  Values. 

Mr.  Hunter  has  pointed  out  a  fact  that  at  first  sight  seems  rather 
startling:  namely,  the  effect  of  the  new  table  on  surrender  values, 
particularly  its  effect  on  the  period  of  extended  insurance. 

Obviously,  if  on  an  ordinary  life  policy,  issued  at  age  25,  lapsed 
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at  end  of  five  years,  4  years  and  214  days  be  all  that  a  company 
considers  it  proper  to  allow,  taking  into  account  the  heavy  mortality 
anticipated  on  extended  insurance,  then  10  years  138  days  (the 
period  brought  out  by  using  the  new  table)  is  far  too  great  a  period 
to  grant. 

It  becomes  interesting  to  see  how  far  this  disparity  can  be  reme- 
died by  making  use  of  the  maximum  surrender  charge  allowed  by 
law. 

The  following  tabulation  shows  the  amount  of  surrender  charge 
that  would  be  necessary  on  the  plans  named,  if  surrender  values 
and  reserves  were  computed  on  the  A.M.^^^  table  and  3  per  cent, 
interest,  in  order  to  produce  the  paid-up  and  extended  insurance 
values  granted  in  the  Connecticut  Mutual's  present  policies.  The 
table  indicates,  as  does  Mr.  Hunter's  tabulation,  that  it  would  be 
necessary  to  allow  considerably  greater  surrender  charges  than  2^ 
per  cent,  of  the  amount  insured  if  companies  are  to  be  adequately 
protected  in  granting  extended  insurance. 

Surrender  Charge  in  Connection  with  A.M.<"  Reserves  Requibed  to 

Produce,  at  Net  Rates,  Paid-up  and  Extended  Insurance  Values 

Guaranteed  in  Connecticut  Mutual  Policy  Contracts. 

(Basis  of  $1,000.) 


Years. 

Ordinary  Life. 

20  Payment  Life. 

Paid-up 

Insurance. 

Extended 
Insurance. 

Paid-up 
Insurance. 

Extended  Insurance. 

Age  25. 

Age  25. 

5 
10 

15 
20 

5 
10 
15 
20 

5 
10 
15 
20 

$18.89 
23.88 
27.23 
32.06 

$32.78 
53.25 
51.00 
43.66 

$17.64 
17.42 
10.72 

$48.06 

44.32 
19.29 

Age  40. 

Age  40. 

21.14 
22.51 
19.02 
16.56 

34.86 
29.56 
18.18 
15.09 

19.57 

17.30 

8.58 

35.63 

20.92 

9.25 

Age  55. 

Age  55. 

11.05 
2.15 

(-8.07) 
(-12.56) 

9.28 
.91 
(-4.00) 
(-1.14) 

12.36 
5.83 

(-.48) 

10.15 
5.38 
5.50 

5.  The  New  Table  as  a  Basis  for  Reserves. 

Mr.  Hunter  has  pointed  out  the  effect  of  the  new  table  on  re- 
serves and  the  possible  indirect  effect  on  aggregate  dividends  to  be 
apportioned.  If  the  table,  as  seems  proper,  were  applied  only  to 
new  business  it  would  not  seem  that  the  stricter  reserves  subse- 
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quently  to  be  built  up  on  such  business  would  be  of  great  moment. 
It  would  be,  say  fifty  years,  before  the  additional  2  per  cent,  in  the 
aggregate  were  reached  and  this  would  not  affect  dividend  appor- 
tionment in  any  marked  degree.  But  it  may  be  said  that  the  new 
table  would  certainly  not  increase  dividend  distribution  as  antici- 
pated by  many. 

6.  Effect  of  New  Table  on  Relative  "Net  Cost"  at  Different  Ages. 

This,  to  my  mind,  is  a  most  important  consideration.  As  I  have 
tried  to  indicate  above,  certain  technical  difficulties  to  the  adoption 
of  a  new  table  may  theoretically  at  least  be  overcome.  The  point  is 
whether  there  is  any  definite  controlling  reason  for  making  such  a 
radical  change  in  fundamentals.  If  such  new  table  as  a  basis  for 
premium  rates  were  necessary  in  order  that  persons  of  different 
ages  be  charged  a  proper  amount,  then  I  should  strongly  urge  the 
adoption  of  the  new  table. 

It  has  been  shown  by  others  that  the  stock  companies  are  alive  to 
the  necessity  that  every  large  group  of  insurers  be  charged  on  a 
self-supporting  basis  and  have  not  waited  for  the  advent  of  any 
authoritative  table.  They  have  known  from  the  experience  of  their 
own  companies  and  from  the  experience  of  other  companies  sub- 
stantially what  rate  of  mortality  to  expect  at  different  ages  and 
have  computed  their  premiums  accordingly.  The  stock  companies 
however  are  somewhat  handicapped  at  the  younger  ages  by  the  use 
of  the  American  Table,  and  it  is  probable  that  if  the  new  table  were 
adopted  the  gross  rates  of  the  stock  companies  would  be  less  at  the 
younger  ages  at  issue  than  the  net  American  3^  per  cent,  premium. 
Therefore  we  would  conclude  that  the  new  table  as  a  legal  basis 
would  be  a  benefit  to  a  stock  company  in  computation  of  premium 
rates. 

The  problem  of  an  equitable  plan  of  distribution  of  surplus  in  a 
mutual  company  is  a  complicated  one.  The  question  of  the  mor- 
tality savings  at  various  ages  and  for  various  plans  and  durations 
is  closely  related  to  the  question  of  the  incidence  of  the  expenses. 
Perhaps  by  treating  the  two  together  as  one  subject  a  more  equitable 
result  would  be  arrived  at  than  by  closely  analyzing  and  apportion- 
ing each  one  of  these  factors  separately ;  perhaps  also  a  more  simple 
and  workable  formula  might  thereby  be  obtained. 

Therefore  a  new  table  which  facilitates  the  apportionment  of 
mortality  savings  would  leave  to  be  determined  the  very  compli- 
cated matter  of  an  equitable  apportionment  of  expenses  and  I  doubt 
whether  we  should  be  much  better  off  in  solving  the  whole  problem 
of  equity  in  dividend  distribution  as  applicable  to  future  insurers 
than  we  were  before.  On  the  other  hand,  we  would  introduce  many 
complicated  problems  of  relative  equity  between  future  insurers 
with  premium  rates  and  surrender  values  computed  on  the  new 
table  and  existing  policyholders  with  premium  rate  and  surrender 
values  based  on  the  American  table. 
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If  heretofore  equity  has  not  been  maintained  between  those  who 
insure  at  diiferent  ages,  I  believe  that  it  has  been  due  to  a  misappli- 
cation of  the  American  table  rather  than  to  that  table  itself. 

7.  Effect  of  Adoption  of  New  Table  in  Eliminating  a  Certain  Mis- 

conception. 

It  will  have  to  be  admitted  that  the  American  Table  does  not 
follow  the  facts  as  to  the  mortality  experienced  to-day  by  life  in- 
surance companies ;  that  as  a  result  the  companies  have  offset  a  con- 
siderable part  of  expenses  by  mortality  savings,  so,  in  effect  treating 
such  savings  as  loading — as  properly  they  should  be  treated.  But 
this  is  highly  technical  and  the  public  does  not  appreciate  it  and 
reaches  the  natural  conclusion  that  these  large  mortality  savings  are 
profits  and  that  the  insured  is  overcharged.  It  must  be  particularly 
hard  for  the  actuary  of  some  young  company  to  deal  with  this 
condition  by  educating  the  executives  or  managers  as  to  the  true 
nature  of  this  apparent  source  of  earnings.  The  adoption  of  a  new 
table  would  certainly  have  the  merit  of  reducing  misconceptions 
as  to  the  amount  and  source  of  earnings  in  a  life  insurance  com- 
pany and  as  to  the  limit  of  what  may  be  properly  spent  to  secure 
new  lives. 

8,  The  Question  of  Changing  the  Insurance  Laws. 

Here  we  have  the  greatest  practical  difficulty  to  the  adoption  of 
the  new  table:  namely,  the  possible  errors  and  subsequent  embar- 
rassments to  the  companies  resulting  from  disturbing  the  existing 
insurance  laws  in  our  various  states. 

The  last  period  of  general  changes  followed  the  Armstrong  in- 
vestigation of  1905  and  probably  only  those  who  had  an  active  share 
during  that  period  in  trying  to  prevent  ignorant,  vicious  and  de- 
structive laws  and  in  establishing  salutary  laws  can  fully  appreciate 
the  dangers  incident  to  any  fundamental  changes  in  the  insurance 
laws  of  our  various  states.  But  we  all  have  enough  knowledge  of 
the  facts  to  be  wary  of  bringing  highly  technical  matters  before 
legislative  assemblies. 

I  have  tried  to  enumerate  above  what  seems  to  me  to  be  some  of 
the  considerations  which  should  govern  our  decision  as  to  whether 
the  "American  Men"  table  should  be  adopted  for  premiums  and 
reserves ;  and  after  balancing  in  my  own  mind  the  "  pros  and  cons  " 
I  should  like  to  go  on  record  as  in  favor  of  continuing  the  American 
table. 

MR.  PERCY  H,  EVANS: 

After  recording  his  well-justified  opinion  that  the  labor  and  ex- 
pense of  the  new  mortality  table  will  be  of  advantage  to  the  busi- 
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ness,  Mr.  Hunter  courageously  faces  the  important  question  as  to 
whether  the  new  table  should  be  made  the  basis  of  premiums  and 
valuations.  A  partial  but  very  important  aspect  of  this  question 
appears  to  lie  in  a  general  consideration  of  the  regulative  statutes 
under  which  American  life  insurance  is  operating.  In  contrast  to 
the  principle  of  "  freedom  and  publicity  "  followed  in  Great  Britain 
we  have  in  this  country  an  elaborate  system  of  insurance  laws  under 
which  nearly  every  detail  of  the  business  is  fixed  within  narrow 
limits.  Our  laws  in  one  state  or  another  determine  net  and  gross 
premiums,  reserves,  cash,  paid-up  and  extended  values.  First  year 
and  renewal  commissions  payable  to  agents,  as  well  as  total  expenses, 
are  limited  by  statute.  This  intricate  structure  of  management  by 
statutory  rules  has  for  the  most  part  been  built  up  around  the 
American  Experience  Table.  In  the  evolution  of  this  system  it  has 
been  assumed  that  whether  the  general  shape  of  the  American  Ex- 
perience mortality  curve  closely  corresponded  with  the  curves  of 
actual  experience  or  not,  the  tabular  mortality  was  a  maximum  as  to 
which  the  variations  of  experience  would  always  be  on  the  safe  side 
in  the  case  of  any  company  entitled  to  survive.  Such  being  the  case 
the  substitution  of  a  new  table  that  is  not  a  maximum  but  a  mean 
of  experience  will  inevitably  throw  the  whole  existing  system  to  the 
ground  in  confusion.  Two  examples  of  this  are  brought  out  by 
Mr.  Hunter  in  his  reference  to  the  expense  and  commission  limita- 
tions of  New  York  under  which  84  per  cent,  of  the  total  insurance 
is  written,  and  to  the  operation  of  the  term  extension  feature  under 
the  new  table.  The  new  table  brings  out  the  underlying  fallacy  of 
the  term  extension  benefit  in  its  present  form  which  has  worked  in 
practice  chiefly  because  anti-selection  was  minimized  by  ignorance 
and  the  standard  table  gave  high  rates  of  mortality  at  the  effective 
ages. 

The  following  experience  will  indicate  the  relation  of  the  new 
table  to  the  business  of  the  Northwestern: 

Issues  1885-1910. 

Exposed  to  anniversaries  in  1915.     A.M.,  S.  &  U 85.8 

First  five  years,  A.M.  Select  84.3 

After  fifth,  A.M.  Ultimate 86.5 

Exposed  from  1910  to  1915,  exclusive  of  first  five  years 84.5 

As  the  new  table  is  supposed  to  represent  the  weighted  average 
experience  of  59  companies,  it  is  evident  that  the  North  western's 
low  rate  must  be  offset  by  other  company  experience  correspondingly 
in  excess.  The  general  adoption  of  the  new  table  would  be  unfair 
to  companies  operating  in  certain  localities  where  the  business  will 
probably  continue  to  show  mortality  in  excess  of  the  general  average 
reflected  in  the  new  table. 
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(oral  discussion.) 

me.  miles  m.  dawson: 

I  am  in  the  same  position  as  are  several  other  members  who  had 
not  become  acquainted  with  Mr.  Hunter's  paper  until  it  was  read 
to-day.  I  would  like  to  decline  to  speak  concerning  it,  were  it  not 
that  I  feel  that  in  view  of  the  fact  that  the  paper  itself  has  not  only 
been  read  here  but  also  will  soon  be  published,  it  is  not  wise  or  best 
that  some  of  the  things  which  I  shall  say  concerning  it  should  be 
withheld  six  months. 

In  common  with  many  others  here,  I  discussed  the  original  pro- 
posal for  a  new  mortality  table,  favoring  the  production  of  such  a 
table,  but  pointing  out  that  under  our  statutory  reserve  system  the 
table  when  produced  could  not,  with  any  propriety,  be  urged  as  a 
basis  for  reserves,  but  that  it  ought  to  be  useful  in  two  very  impor- 
tant particulars:  the  first  of  those  being  in  enlightening  members 
of  the  profession  generally,  especially  those  who  in  their  own  com- 
panies had  not  had  an  opportunity  for  as  careful  investigation  of 
the  actual  mortality  as  has  proven  to  be  feasible  in  some  of  the 
larger  companies,  concerning  the  computation  of  premiums,  and 
especially  the  division  of  premiums  into  their  true  component  parts, 
instead  of  merely  theoretical  component  parts;  and  the  second,  for 
use  in  assisting  the  actuary  in  the  distribution  of  surplus, — by  this 
not  meaning,  of  course,  that  he  should  be  guided  entirely  thereby, 
but  that  he  would  find  it  in  many  respects  an  important  assistance 
in  determining  the  manner  in  which  his  company  could,  with  the 
greatest  propriety  and  fairness,  distribute  its  surplus.  This  ex- 
pression of  opinion  was  at  the  meeting  where  it  was  determined  to 
recommend  the  production  of  this  table. 

The  paper  which  has  been  read  to  you,  and  the  volume  which  has 
appeared,  both  of  them  appear  to  me  to  emphasize  what  I  then  said 
to  you,  and  what  I  now  wish  to  say  will  be  rather  an  enlargement, 
notwithstanding  the  ten  minute  limit,  upon  what  I  said  on  that 
occasion. 

In  Great  Britain,  when  they  have  introduced  new  mortality  tables, 
with  the  sole  exception  of  the  Actuaries'  Table,  which  played  so  im- 
portant a  part  in  this  country  and  so  small  a  part  in  Great  Britain, 
they  have  almost  invariably  gone  to  them  for  a  basis  in  computing 
their  premiums,  and  shortly  afterward,  if  not  immediately,  their 
reserves.  Notwithstanding  this  we  cannot  properly  recommend  a 
similar  course  in  the  United  States.  Now  the  reason  for  this  lies 
fundamentally  in  the  difference  between  reserve  methods  in  Great 
Britain  and  in  our  own  country.  In  Great  Britain,  a  reserve  is 
computed  with  reference  to  the  future,  and  not  to  the  derivation 
of  the  mere  moneys  that  compose  it.  The  method  consists  first  of 
all  in  ascertaining  the  present  value  of  the  sums  assured ;  and  sec- 
ond, in  valuing  the  net  premiums  and  also  the  loadings,  so  that  it  is 
made  entirely  apparent  by  that  valuation,  not  merely  whether  the 
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company  possesses  assets  equal  to  the  difference  between  the  present 
value  of  the  sums  assured  and  the  present  value  of  the  net  pre- 
miums, but  also  whether  it  has  reserved  an  adequate  provision  for 
its  own  expenses  in  future. 

In  our  country  we  proceed  in  precisely  the  opposite  fashion.  "We 
do  not  present  to  the  public  at  all  either  a  valuation  of  our  sums 
assured  or  of  our  net  premiums,  but  merely  the  net  difference  be- 
tween the  two  figures,  as  the  net  reserve ;  and  we  neither  present  to 
the  public  nor  to  ourselves  any  valuation  of  the  margins  over  and 
above  the  net  premiums,  and  this  has  cut  an  exceedingly  important 
figure  in  relation  to  this  matter,  and  will  continue  to  do  so  as  long 
as  we  continue  to  use  our  present  method  of  satutory  reserves. 

Now,  as  applied  to  our  present  method  of  statutory  reserves, 
which  recognizes  a  given  table  of  mortality,  whether  it  be  the  Amer- 
ican, the  Actuaries,  or,  if  it  were  to  be  adopted,  this  table,  we  also 
have  the  peculiarity  in  our  country  that  that  table  is  applicable  to 
all  the  companies  valuing  their  policies  under  that  law. 

The  table  now  before  you,  as  indeed  all  combined  experience  mor- 
tality tables,  is  lower  than  the  experience  as  regards  one-half  of  the 
lives  from  which  the  table  was  derived,  and  that  means,  as  Mr. 
Ehodes  well  called  to  your  attention,  probably  much  more  than  one- 
half  of  the  companies  in  the  United  States  to  whom  the  table  would 
be  applied.  Obviously,  therefore,  it  would  underestimate  the  pres- 
ent value  of  the  sums  assured  in  more  than  one-half  the  companies ; 
it  would  over-estimate  the  present  value  of  the  net  premiums  in 
those  same  companies,  but  it  would  bring  out  in  consequence  a 
smaller  net  liability  than  it  ought  to  bring  out  as  regards  them,  if 
this  particular  rate  of  net  premium  were  the  right  premium  to  be 
charged.  This  is  also  greatly  emphasized,  as  regards  the  table  now 
before  us,  in  that  it  is  distinctly  a  "  fair  weather "  table,  since  the 
period  included  is  one  of  very  favorable  mortality.  Net  rates,  com- 
puted by  it,  could  not  be  "  right "  unless  specially  loaded  for  mor- 
tality purposes,  as  else,  how  could  a  special  reserve  to  meet  epidemic 
claims,  as  by  influenza,  be  accumulated? 

In  Great  Britain,  where  they  use  the  method  that  I  have  spoken 
of,  if  a  company's  mortality  is  higher  than  that  shown  by  a  given 
mortality  table,  its  actuaries,  unless  they  expect  to  be  very  severely 
criticized  by  the  other  members  of  the  profession,  select  a  table  show- 
ing mortality  at  least  equal  to  the  mortality  of  the  office  which  they 
are  valuing;  so  that  you  see  that  condition  does  not  exist  there, 
and  that  again  in  part  explains  why  it  is  possible  for  them  to  make 
use  of  such  a  table  promptly,  wliile  we  in  our  country  cannot  well 
afford  to  do  so,  even  though  it  should  provide  for  extra  mortality 
as  this  "  fair  weather  "  table  does  not. 

Attention  was  called  by  Mr.  Hunter  in  his  paper  to  the  inappli- 
cability of  the  table  to  the  computation  of  the  terms  of  extended 
insurance ;  but  that  is  not  all.  If  this  table  were  adopted  generally 
for  valuation,  these  extended  insurances,  with  a  mortality  equal  to 
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at  least  one  hundred  per  cent,  of  the  American  experience  table 
in  nearly  every  company  in  the  country  that  is  granting  them,  would 
be  valued  permanently  on  a  lower  basis.  But  apply  it  historically; 
when  the  Gain  or  Loss  exhibit  was  forced  upon  the  more  or  less  un- 
willing companies  of  the  country,  who  nowadays,  I  think,  welcome 
it  quite  as  much,  too,  as  they  do  Section  97, — possibly  more — it  was 
discovered  that  several  of  our  companies  were  enjoying  the  rather 
doubtful  benefit  of  nearly  or  quite  one  hundred  per  cent,  mortality 
by  the  American  Experience  Table.  How  about  these  and  other 
companies  which  may  in  the  future  get  into  the  same  plight? 

Eeference  has  already  been  made  to  the  necessity  of  preparing 
for  fluctuation,  such  as  the  very  great  fluctuation  which  has  taken 
place  during  the  last  twelve  months  on  account  of  the  influenza; 
but  without  regard  to  those  great  fluctuations,  who  is  there  among 
us  who  does  not  know  of  a  fluctuation  of  as  high  as  10  per  cent,  in 
the  mortality  in  the  largest  companies  of  the  country,  in  relatively 
ordinary  times?  There  must  be  something  somewhere  to  take 
that  up. 

Eeference  has  also  been  made  to  sections  of  the  country.  Some 
of  our  companies  are  relatively  local ;  owing  to  the  folly,  perhaps, 
of  the  legislators  of  one  State  of  the  Union,  the  companies  of  a  large 
part  of  the  United  States  are  entirely  shut  out  of  that  State,  with- 
out regard  to  their  strength  or  reliability. 

Companies  in  some  parts  of  the  country  operate  entirely,  or  very 
nearly  entirely,  in  sections  with  relatively  high  mortality.  Is  this 
table  to  be  generally  applied  to  them  ?  And  if  not,  how  under  our 
system,  is  it  to  be  avoided? 

As  regards  the  effect  upon  Section  97  and  its  limitations,  the  in- 
fluence of  the  change,  were  it  made,  would  be  almost  entirely  de- 
structive. Unless  you  are  prepared  to  face  a  very  large  revision  in 
commission  rates,  of  very  general  application  throughout  this  coun- 
try and  Canada,  you  ought  not  to  consider  a  change  so  great  as  this. 

In  that  connection  I  may  say  that  it  seems  to  me  that  the  effects 
of  selection  might  to  advantage  have  been  traced  up  to  the  tenth 
year,  in  which  case  possibly  a  similar  provision  to  that  of  Section 
97  might  yet  be  available.  I  note  that  as  regards  the  British  in- 
vestigation of  mortality  in  their  own  companies,  when  the  effects 
of  selection  were  traced  to  the  tenth  year,  it  did  have  this  effect. 
The  graduated  table  here  greatly  understates  the  savings  shown  by 
the  ungraduated. 

I  have  but  one  additional  statement  to  make,  and  that  is  that 
this  can  be  of  very  great  value,  in  my  judgment,  in  assisting  some 
of  the  smaller  companies,  by  means  of  comparing  their  own  mor- 
tality with  the  expected  mortality  according  to  this  table,  in  the 
matter  of  dividing  their  surplus. 


DISCUSSION — MR.  HUTCHESON.  59 


MR.  WILLIAM  A.  HUTCHESON ; 


I  am  like  several  other  gentlemen,  in  that  I  did  not  get  an  oppor- 
tunity to  read  this  paper  before  the  meeting.  There  are  one  or 
two  things,  however,  that  I  want  to  speak  about. 

The  title  of  Mr.  Hunter^s  paper  reads:  "Should  the  'American 
Men'  Mortality  Table  be  the  Basis  for  Premums  and  Reserves?" 
and  this  assumes  that  this  table  correctly  represents  the  mortality. 
I  know  perfectly  well  that  Mr.  Hunter  has  pointed  out  that  in  dif- 
ferent parts  of  the  country  the  mortality  will  be  different.  This 
American  Men  table  was  based  on  the  existing  policies  in  1900  of 
old  business,  and  on  the  new  business  of  that  year  and  later.  Now, 
a  great  change  took  place  in  190G,  in  the  methods  of  selection  of  a 
great  many  companies.  The  table,  however,  represents  the  average 
mortality  of  all  the  companies  that  gave  their  experience. 

I  am  able  to  bring  before  you  a  statement  regarding  the  Mutual 
Life's  mortality  on  business  of  1907  to  1915,  both  inclusive,  ex- 
posed up  to  the  1916  anniversaries,  and  the  result  of  that  is  that 
our  mortality,  the  actual  deaths  to  the  expected  deaths,  have  been 
84  per  cent,  of  the  American  Men  Select  mortality.  That  shows 
that  our  selection  since  1906, — that  is,  1907  and  later, — has  been 
considerably  better  than  the  average  selection  of  all  the  companies 
that  contributed  their  experience.  Now,  that  being  so,  some  of  the 
companies'  experience  must  have  been  a  great  deal  worse. 

The  President:  What  was  the  experience  for  the  years  1900  to 
1906? 

Mr.  Hutcheson:  Prior  to  1907  our  mortality  experience  was 
worse,  but  it  is  the  future  we  are  thinking  about,  not  the  past. 

It  may  interest  you  to  know  that  our  mortality  experience  was 
84  per  cent,  in  the  first  policy-j^ear,  88  per  cent,  in  the  second,  83 
per  cent,  in  the  third,  82  per  cent,  in  the  fourth,  76  per  cent,  in  the 
fifth,  89  per  cent,  in  the  sixth,  78  per  cent,  in  the  seventh,  105  per 
cent,  in  the  eighth,  and  92  per  cent,  in  the  ninth  policy-year,  giving 
an  average  of  84  per  cent,  for  the  nine  years.  There  is  not  very 
much  insurance  in  force,  however,  in  those  eighth  and  ninth  years. 

In  the  table,  on  page  27,  under  "  Premiums,"  Mr.  Hunter  shows 
that  the  percentage  by  which  the  net  premiums  based  on  the  Amer- 
ican Men  Ultimate  rate  are  lower  than  the  net  based  on  the  Amer- 
ican Experience  table  (3%  basis),  is  16  per  cent,  at  age  25,  and 
tapers  down  to  one  per  cent,  at  age  55  for  ordinary  life  policies. 
He  also  shows  that  the  twenty  payment  life  premium  is  14  per  cent, 
lower  at  age  25,  and  that  the  endowment  rate  is  6  per  cent,  lower 
at  that  age. 

At  those  younger  ages,  there  are  two  factors,  as  far  as  dividends 
are  concerned,  which  would  be  considered  in  connection  with  these 
percentages.  One  is  that  the  expense  per  policy  is  a  great  deal 
bigger,  exclusive  of  commissions,  at  those  younger  ages  than  at  the 
older  ages  in  the  ordinary  life,  because  the  amount  of  insurance 


60  DISCUSSION" — MR.   HUTCHESON. 

issued  at  those  younger  ages  is  less  than  at  the  older  ages,  and  there- 
fore the  medical  fee  and  such  expenses,  which  do  not  depend  upon 
the  age,  will  absorb  a  large  proportion  of  that  saving  of  16  per  cent. 

Comparing  now  the  ordinary  life  with  the  twenty  pa5Tiient  life, 
the  lapse  rate  in  ordinary  life  insurance  is  considerably  grater  than 
that  in  the  twenty  payment  life  group ;  in  fact,  the  bigger  the  pre- 
mium, the  smaller  the  lapse  rate.  I  think  that  is  the  experience 
of  all  companies. 

So  that  those  two  factors  will  have  something  to  do  with  cutting 
away  some  of  that  excess  at  the  younger  ages,  compared  with  the 
older  ages. 

A  good  deal  has  been  said  about  the  influenza  epidemic  to-day, 
and  I  want  to  point  out  the  effect  which  it  had  on  the  companies 
in  the  year  1918.  The  companies  which  reported  to  New  York 
State  in  1916  had  $235,000,000  of  incurred  death  claims  in  the 
year  1916;  in  the  year  1917,  $241,000,000;  in  1918,  $357,000,000. 
Now,  one  ought  to  keep  that  in  mind  in  connection  with  the  adop- 
tion of  any  new  table  which  does  not  include  epidemic  years.  And 
the  influenza  epidemic  had  not  ceased  at  the  end  of  1918;  a  great 
many  claims  have  come  in  since  then,  although,  as  Mr.  Craig 
showed,  it  is  tapering  off  now,  and  we  hope  is  practically  over. 

Mr.  Hunter  remarked :  "  The  question  of  reserve,  therefore,  is  not 
a  serious  question  in  considering  whether  the  new  mortality  table 
should  be  adopted."  He  did  not,  of  course,  refer  to  existing  busi- 
ness, because  a  two  per  cent,  increase  in  the  reserves  held  by  com- 
panies would  mean  a  two  per  cent,  reduction  in  their  contingent 
guarantee  fund,  and  if  the  companies  which  are  allowed  seven  and 
one-half  per  cent,  as  a  contingency  reserve  under  the  New  York 
Law  have  four  or  five  per  cent,  contingency  reserve,  they  are  doing 
very  well. 

In  the  latter  part  of  his  paper,  Mr.  Hunter  refers  to  the  objec- 
tion to  adopting  the  new  table  because  of  the  extended  insurance. 
As  Mr.  Ehodes  points  out,  it  would  be  a  great  pity  if  any  table  were 
adopted  which  would  do  away  with  that  automatic  feature  in  our 
policies.  I  agree  with  him  there ;  but  if  it  is  decided  to  adopt  this 
new  table,  of  course  that  objection  could  be  overcome  by  either 
making  the  paid-up  insurance  the  automatic  feature  or  perhaps  by 
introducing  the  automatic  premium  loan  provision,  a  benefit  about 
which  I  am  not  at  all  keen.  The  extension  would  be  a  great  deal 
shorter  under  that  feature  than  under  the  extended  insurance 
provision. 

MR.  R.  HENDERSON: 

The  question  propounded  by  Mr.  Hunter^s  paper  is,  as  to  whether 
the  new  table  should  be  adopted  as  a  basis  of  valuations  and  of  net 
premiums.  It  is  perhaps  somewhat  unfortunate  that  the  results  of 
this  table  present  this  question  in  a  rather  misleading  form,  because 
the  effect  of  such  a  course,  that  is,  the  adoption  of  the  table  as  a 
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basis  of  valuation,  is  largely  in  its  by-products  and  not  in  the  direct 
effect  on  the  valuation  itself.  As  a  mere  change  in  the  basis  of 
valuation,  forgetting  entirely  the  by-products  resulting  from  the 
change,  it  is  in  my  judgment  unimportant.  It  is  true  that  the  prob- 
able effect  is  a  slight  increase  for  most  companies,  probably  propor- 
tionately greater  for  the  young  companies,  making  it  a  somewhat 
greater  strain  to  establish  a  company;  but  the  difference  is  not 
material.  The  principal  effect  of  the  change  would  be  in  the  leeway 
which  it  would  give  for  changes  which  might  not  be  desirable,  and 
the  possibility  that  the  change  in  valuation  basis  might  make  un- 
considered and  unforeseen  changes  in  some  of  the  collateral  con- 
ditions of  life  insurance. 

For  the  particular  purpose  for  which  the  new  table  will  be  valu- 
able, it  is  to  my  mind  unimportant  whether  it  is  adopted  as  a  legal 
basis  of  valuation  or  not,  and  that  purpose  is  the  information  which 
it  gives  to  the  actuaries  of  the  various  companies  with  regard  to 
the  average  mortality  which  has  been  experienced  in  this  country 
during  a  period  of  undisturbed  conditions.  It  is  a  peculiar  coinci- 
dence that  the  period  selected  for  this  mortality  experience  is  one 
in  which  there  is  practically  no  war  mortality.  The  Spanish  War  was 
ended,  and  there  were,  within  the  period  of  observation,  practically 
no  military  or  naval  operations,  and  the  period  was  concluded  before 
our  entry  into  the  Great  War.  There  were  no  serious  epidemics 
during  the  fifteen  years  covered  by  the  experience,  and  it  therefore 
presents  a  view  of  normal,  undisturbed  conditions ;  and  in  using  the 
table  we  must  remember  that  fact,  and_ remember  that  the  disturb- 
ances are  almost  always  in  the  upward  direction,  and  therefore  if 
it  is  used  for  any  purpose,  a  considerable  margin  must  be  left  for 
adverse  fluctuations.  It,  however,  furnishes,  as  has  been  said  here 
before,  a  very  useful  criterion  for  the  companies  to  use  in  judging 
of  their  own  mortality,  and  whether  steps  should  be  taken  to  im- 
prove it. 

The  two  great  by-products  of  a  change  in  basis  of  valuation,  to 
my  mind,  would  be,  first,  the  leeway  which  it  would  open  for  a 
reduction  in  gross  premiums,  should  anyone  be, — I  was  going  to 
say — foolish  enough  to  contemplate  that  course;  because  it  removes 
the  present  obstacle  that  if  gross  premiums  are  reduced  below  the 
net  American  experience  premiums,  a  deficiency  reserve  must  be 
put  up;  and  from  a  mere  valuation  standpoint,  that  is  the  prin- 
cipal effect. 

The  second  great  effect  is  the  one  which  has  been  referred  to,  and 
that  is,  the  effect  on  extended  insurance  valuations;  not  so  very 
much  on  the  valuation  of  the  extended  insurance  policies  which  may 
be  at  present  outstanding,  because  a  certain  percentage  of  extended 
insurance  experience  was  included  in  the  mortality  table  itself,  and 
therefore  it  might  be  supposed  to  cover  such  extended  insurance  as 
might  be  granted  under  old  conditions;  but  it  would  not  certainly 
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furnish  proper  net  premmms  for  the  purchase  of  extended  insur- 
ance, and  if  it  were  used  for  that  purpose  it  would  so  stimulate  the 
extended  insurance  as  probably  to  load  the  companies  up  with  a 
volume  of  it,  which  the  table  itself  would  not  furnish  a  sufficient 
measure  for. 

These  are  the  points  that  have  occurred  to  me  in  connection  with 
this  paper,  and  in  conclusion  on  the  main  question,  as  I  at  present 
understand  it,  I  do  not  think  the  time  is  ripe  for  a  change  in  the 
basis  of  valuation. 

MR.  T.  B.  MACAULAY: 

I  should  like  just  to  say  a  few  words  that  have  occurred  to  me  in 
connection  with  this  discussion.  This  investigation  of  our  mortality 
experience  is  unquestionably  of  the  utmost  interest  and  utmost  im- 
portance to  all  of  us  who  have  anything  to  do  with  directing  the 
affairs  of  and  safeguarding  the  interests  of  the  great  life  insurance 
corporations.  It  has  done  one  good  thing,  it  has  dispelled  the  illu- 
sion that  was  so  common,  that  because  the  table  of  mortality  which 
was  in  common  use  rather  over-stated  what  was  expected  in  the 
best  companies,  the  public  ought  to  get  cheaper  life  insurance.  It 
was  supposed  that  there  might  be  lower  premiums,  but  the  chief 
advantage  expected  was  that  the  participating  companies  would  be 
able  to  give  larger  dividends,  because  if  they  adopted  a  table  show- 
ing lower  mortality,  they  would  have  lower  reserves. 

Mr.  Hunter's  table  has  entirely  done  away  with  that  illusion.  It 
is  now  made  clear  that  instead  of  increasing  the  surplus  which  the 
companies  could  divide  among  their  policyholders,  it  would  dimin- 
ish it  by  increasing  the  reserves. 

But  the  question  now  is,  should  the  table  be  used  as  a  basis  for 
reserves  and  for  premiums?     For  companies  doing  business  only 
in  certain  parts  of  the  Southern  States,  for  example,  this  mor- 
tality table  would  certainly  be  not  suitable;  and  yet,  if  it  became  a  I 
national  mortality  table,  it  would  almost  inevitably  be  used  in  every  ; 
part  of  the  country.     Such  a  table  should  also  be  suitable  not  only  j 
for  every  section  but  for  every  company,  and  j^et  we  have  heard  i 
to-day  different  actuaries  state  that  tlieir  companies  have  had  a  j' 
mortality  much  lower  than  this.    This  table  is  an  average,  and  for           J! 
every  company  whose  experience  is  contained  in  that  table,  that 
has  had  a  lower  mortality,  another  company  or  another  volume  of 
business  distributed  among  several  companies,  equally  above  that 
average,  exists.    Therefore,  an  average  table  like  this,  which  might 
be  perfectly  safe  for  the  large  and  very  conservative  companies, 
might  be  absolutely  unsafe  for  many  of  the  others. 

Furthermore,  we  have  heard  a  good  deal  of  discussion  as  to  what 
rates  should  be  charged  for  non-participating  policies  on  this  basis. 
I  have  not  had  time  to  go  into  the  experience  carefully,  but  one 
very  important  thing  to  find  out  would  be  the  mortality  experience 
on  non-participating  policies,  even  in  the  companies  whose  experi- 
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ence  is  in  this  table.  It  is  a  pretty  well  established  fact  that 
in  all  companies  which  issue  both  participating  and  non-participat- 
ing policies,  the  mortality  upon  the  non-participating  policies  is 
heavier  than  among  the  participating.  I  exclude  companies  that 
do  exclusively  non-participating  business,  because  they  get  an 
average  there ;  but  it  is  a  fact  that  in  any  mixed  company,  the  non- 
participating  mortality  is  almost  invariably  heavier,  and  companies 
that  would  take  this  table  of  mortality  as  a  basis  for  non-participat- 
ing rates  might  make  a  great  mistake. 

We  talk  as  though  this  fairly  represents  the  experience,  up  to 
date,  of  the  American  and  Canadian  companies,  and  yet  this  is  not 
the  case.  It  was  the  experience  for  a  certain  favored  time,  and  for 
that  only;  and  we  all  know  that  if  it  had  just  been  continued  for 
a  little  while  longer,  the  table  would  have  been  entirely  different, 
for  war  and  influenza  would  then  have  had  to  be  reckoned  with. 
It  is  not  a  correct  statement  of  the  mortality  among  American  and 
Canadian  companies  up  to  date,  and,  as  we  have  no  right  to  assume 
that  things  which  have  happened  in  the  past  will  not  happen  in  the 
future,  we  cannot,  I  think,  take  any  such  table,  applying  only  to 
a  favored  period  of  time,  as  being  a  correct  index  of  what  the  future 
is  to  be. 

But  now  let  us  consider  why  there  is  an  increase  in  reserves  by 
this  table.  Is  it  because  the  present  reserves  are  not  sufficient,  be- 
cause the  mortality  is  greater,  because  people  are  not  going  to  live 
as  long  as  we  expected?  Not  at  all;  but  because  this  experience 
would  indicate  a  mortality  less  than  we  have  been  expecting,  it  is 
said  we  must  increase  our  reserves,  put  aside  heavier  liabilities, 
and  distribute  less  to  our  policyholders ! 

The  whole  trouble  is  that  this  improvement  in  mortality  was  not 
evenly  distributed  over  all  ages,  but  was  confined  to  the  earlier  part 
of  life,  and  in  that  way  steepened  the  curve;  because  of  that  tech- 
nicality, we  are  asked  to  put  up  higher  reserves.  If  there  had 
been  no  improvement  in  mortality  at  all,  there  would  have  been 
no  suggestion  of  increased  reserves.  To  convince  policyholders,  or 
any  man  who  can  think  outside  of  mathematical  formulae  that  this 
saving  in  death  claims  calls  for  higher  reserves  and  smaller  distri- 
butions of  supplies  will,  I  think,  be  a  very  difficult  task.  In  Canada, 
however,  we  have  really  no  interest  in  this  matter,  and  I  should 
ask  pardon  for  dwelling  upon  it,  because  we  already  have  a  mor- 
tality table  which  is  settled,  and  unfortunately  for  us,  it  is  a  heavier 
reserve  table;  but  from  the  standpoint  of  the  business  as  a  whole, 
I  do  not  think  it  is  desirable,  and  it  certainly  is  not  necessary  that 
we  should  have  heavier  reserves. 

But  there  is  a  still  more  important  aspect  to  this  question.  If 
this  table  be  adopted  in  the  United  States  as  the  official  standard, 
it  will  almost  unquestionably  not  merely  be  used  for  reserves,  but 
for  calculating  premiums ;  and  if  it  has  any  influence  at  all,  it  will 
probably  result  in  the  companies  charging  lower  premiums.     And 
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can  that  be  safely  done  ?  The  pathway  of  life  assurance  in  the  past 
is  strewn  with  wrecks  of  companies  that  have  failed  to  get  on.  Can 
we  hope  for  better  results,  or  as  good  results  even,  if  we  lessen  the 
expense  and  safety  margins  in  premiums  which  they  charged?  It 
is  really  a  matter  of  tremendous  importance  that  we  are  discussing 
to-day.  We  all  of  us  occupy,  we  may  say,  the  position  of  pilote 
of  life  assurance  companies.  The  responsibility  is  upon  us  to  see 
that  the  ships  are  guided  safely,  and  kept  as  far  as  possible  from 
the  rocks. 

Not  long  ago  I  was  looking  at  a  rocky  point,  where  a  fine  ship 
got  piled  up.  Why?  Because  the  pilot  thought  he  could  take  a 
short  cut,  and  instead  of  going  through  the  main  channel,  with 
plenty  of  margin  in  the  form  of  sea  room,  he  went  through  a  narrow 
channel,  which  would  save  him  three  or  four  miles.  We,  as  pilots, 
have  a  great  responsibility,  and  that  responsibility  is  to  keep  our 
ships  as  far  from  the  rocks  as  we  can,  and  not  see  how  close  we 
can  cut  the  margins  or  how  near  we  can  safely  go  towards  disaster. 
Anything  that  reduces  the  premiums,  reduces  the  margin  of  safety. 
The  margin  of  safety  is  the  excess  of  the  premiums  charged  over 
the  sums  actually  required  to  carry  on  the  business.  The  nominal 
lowering  of  the  net  premiums  by  this  new  table  will  not  increase 
the  real  margin  to  the  companies  even  if  premiums  be  not  reduced, 
while  the  increase  in  reserves  will  diminish  the  margins.  Reserves 
are  not  safety.  The  higher  you  make  tlie  legal  reserves,  the  less 
margin  does  the  company  have;  they  are  liabilities.  We  as  pilots 
of  the  ships,  will  assume  a  very  great  responsibility  if  we  do  any- 
thing which  will  tend  to  lessen  the  margins  which  our  companies 
at  present  have. 

MR.  E.  E.   CAMMACK: 

Mr.  Hunter  writes  in  his  paper,  "  My  first  intention  was  to  pre- 
pare gross  premiums  for  both  participating  and  non-participating 
insurance  based  on  the  A.M.  ultimate  table,  with  a  conservative 
rate  of  interest  and  with  a  loading  which  represented  typical  rates 
of  expense."  He  found  one  difficulty  immediately  presented  itself. 
The  difficulty  was  as  to  what  rate  of  interest  was  a  reasonable  one 
to  assume  for  a  company  issuing  non-participating  policies  only. 
Such  a  company,  he  suggested,  might  assume  three  per  cent,  inter- 
est, expecting  to  meet  part  of  the  expense  from  excess  interest 
earnings. 

If  a  non-participating  company  based  its  gross  premiums  upon 
net  three  per  cent,  ultimate  rates,  it  is  obvious  that  in  order  to 
bring  out  gross  premiums  good  in  competition  there  could  only  be 
provided  a  nominal  loading  which  in  itself  would  be  altogether  in- 
sufficient to  meet  expenses,  and  the  company  would  expect  to  meet 
the  balance  of  expenses  from  excess  interest  earnings  and  mortality 
savings.  It  would  not  be  known  what  margin  such  premiums  con- 
tained for  expenses,  nor  could  such  margin  be  determined  except 
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by  the  assumption  of  select  rates  of  mortality  and  actual  rates  of 
interest  likely  to  be  earned.  So  that  it  seems  to  me  the  only  logical 
course  to  follow  is  the  direct  one,  which  is  to  take  a  table  of  mor- 
tality that  fairly  represents  present-day  mortality  amongst  insured 
lives  with  a  much  higher  rate  of  interest.  As  Mr.  Morris  pointed 
out,  that  is  what  the  non-participating  companies  are  doing;  while 
they  have  not  had  the  combined  experience  of  companies  generally, 
they  have  had  their  own  experience,  and  the  way  in  which  they 
have  calculated  their  premiums  has  been  to  assume  a  rate  of  inter- 
est of  four,  four  and  a  quarter  or  four  and  a  half  per  cent,  and  to 
use  the  rate  of  mortality  that  they  have  been  experiencing  and  then 
load  the  net  premiums  deduced  therefrom  for  the  commissions  that 
they  intend  to  pay  for  the  medical  fee  and  for  management  expenses. 

Management  expense,  as  regards  your  premium  tax,  is  a  per- 
centage of  the  gross  premium.  The  rest  may  properly  be  assessed 
as  a  constant  per  one  thousand  of  insurance,  and  it  will  not  be  a 
very  difficult  thing  for  a  large  company  to  see  how  much,  expressed 
as  a  constant,  it  is  spending  in  management. 

Now  Mr.  Hunter  goes  on  to  compare  the  rates  of  one  large  non- 
participating  company  with  the  net  four  and  a  half  per  cent.  A.M. 
select  premiums,  and  the  difference  is  the  margin  for  expense.  He 
notices  that  the  margin  for  expense  is  almost  a  constant  up  to 
about  age  50,  at  any  rate  much  more  nearly  a  constant  than  it  is  a 
percentage  of  the  premium.  I  think  he  would  have  got  a  clearer 
insight  into  the  effect  that  the  new  table  might  have  upon  premiums 
if  he  had  taken  the  net  premiums  at  four  and  a  half  per  cent, 
and  loaded  them  for  commission  and  for  management  expenses. 
I  took  these  premiums  at  four  and  a  quarter  per  cent,  and  loaded 
them  on  the  Whole  Life  plan  for  fifty  per  cent,  first  year's  com- 
mission and  for  renewal  commission  of  seven  and  a  half  per  cent, 
for  nine  years,  five  per  cent,  for  the  next  five  years  and  three  per 
cent,  thereafter.  I  put  in  three  dollars  per  one  thousand  for  med- 
ical fee,  and  for  management  expenses  I  allowed  three  per  cent, 
of  the  gross  premium  with  a  constant  of  $1.50  per  one  thousand. 
I  used  the  same  loading  for  the  Twenty-Payment  Life  and  Twenty- 
Year  Endowment  plans  except  tliat  I  allowed  for  first  commissions 
of  forty  per  cent,  and  thirty  per  cent,  on  these  two  plans  respec- 
tively. These  loadings  are  enough  to  cover  the  expenses  of  some 
of  the  largest  non-participating  companies.  And  I  got  the  result, 
with  all  the  principal  plans,  that  the  resulting  premiums  were 
very  close  to  the  average  premiums  charged  by  non-participating 
companies.  And  it  proved  to  me  two  things :  firstly,  that  the  non- 
participating  companies  had  been  assuming  a  rate  of  mortality 
very  near  the  new  table  and,  secondly,  that  they  could  not  reduce 
their  premium  rates  very  much.  It  is  not  to  my  mind  a  question 
of  whether  we  are  going  to  adopt  this  new  table  for  premium  cal- 
culation; we  have  adopted  it,  or  something  very  like  it.  At  the 
younger  ages,  up  to  about  twenty-five  or  perhaps  thirty,  the  pre- 
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miums,  I  brought  out,  were  below  the  net  American  three  and  a 
half  per  cent,  premiums;  and  the  reason  for  that  is  that  the  com- 
panies have  well  known  that  they  could  reduce  their  premiums  at 
those  low  ages,  but  they  did  not  want  to  quote  premiums  below  the 
American  table.  If  it  had  not  been  for  the  fact  that  these  theoret- 
ical gross  premiums  fall  below  the  net  American  three  and  a  half 
per  cent,  premiums,  the  premiums  quoted  by  the  non-participating 
companies  at  the  younger  ages  would  have  been  somewhat  lower 
than  what  they  are  now,  and  the  margins  shown  by  Mr.  Hunter 
would  have  approached  a  constant  and  a  percentage  rather  than 
a  constant,  I  believe. 

My  premiums  showed  that  there  was  perhaps  some  little  weak- 
ness in  our  present  premium  rates  at  age  45.  At  the  older  ages  they 
seemed  to  be  quite  adequate. 

A  good  deal  has  been  said  about  the  effect  of  the  adoption  of  the 
new  table  for  valuation.  The  reserves  upon  a  valuation  by  the  new 
table  are  not  going  to  be  very  materially  higher;  perhaps  two  per 
cent.  Now,  in  my  calculations  I  used  four  and  a  quarter  per  cent., 
but  the  companies  are  earning  more  than  four  and  a  quarter  and 
for  some  time  to  come  they  will  probably  continue  to  earn  more 
than  that  rate.  I  do  not  say  that  they  should  use  more  than  four 
and  a  quarter,  but  I  think  in  testing  their  premiums  to  see  when 
they  will  make  up  their  reserves,  they  might  assume  four  and  three- 
quarters,  and  I  found  in  a  general  way  that  the  American  three  and 
a  half  per  cent,  reserves  were  made  up  in  about  fifteen  years'  time, 
and  I  think  that  is  the  time  that  the  non-participating  companies, 
as  a  rule,  give  the  full  American  three  and  a  half  per  cent,  reserve 
as  the  surrender  value,  and  I  do  not  see  that  it  would  affect  them 
very  much  if  they  used  the  new  table  for  valuation.  It  would  not 
affect  the  surrender  values.  It  would  just  affect  their  premiums 
at  the  younger  ages. 

THE  president: 

I  am  sorry  that  I  too  am  rather  unprepared  to  discuss  this  sub- 
ject, interesting  as  the  subject  is  to  me  and  to  most  others  here. 
In  general,  however,  I  may  say  that  I  agree  with  nine-tenths  of 
what  Mr.  Ehodes  said  and  about  the  same  proportion  of  what  Mr. 
Macaulay  said,  while  the  two  agree  very  well  with  one  another. 
I  do  not  wish  to  take  much  time  at  this  hour,  but  there  are  one 
or  two  little  points  that  I  would  like  to  emphasize.  It  is  more  by 
way  of  emphasis  of  what  speakers  have  already  said  than  further 
remarks. 

First  of  all,  the  adoption  of  the  new  table,  if  it  were  adopted, 
would  probably  have  no  effect  at  all  as  to  the  cost  of  insurance  to 
the  public.  If  it  did  have  any  effect,  it  would  be  to  make  the  cost 
a  little  greater,  as  Mr.  Macaulay  pointed  out. 

There  would  be  very  little,  if  any,  change  in  premium  rates.  I 
am  not  sure  that  I  agree  with  Mr.  Macaulay  on  that  particular 
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point;  he  thought  that  there  might  possibly  be  a  reduction  in  pre- 
miums. I  think  that  is  very  improbable,  that  the  actual  premium 
charged  would  stay  about  the  same  as  it  is  now ;  that  it  might  be  ad- 
justed slightly  as  between  one  age  and  another,  but  that  for  prac- 
tical purposes  our  present  premium  rates  as  charged  to  the  public 
for  participating  insurance  would  be  about  the  same,  and  that  the 
cost  to  the  public  would  certainly  not  be  any  less  than  it  is  to-day. 

There  would  be  a  change  in  loadings ;  that  is  a  necessity,  because 
the  present  loadings  do  not  cover  the  expenses  that  we  are  incurring. 

The  statutory  requirements  in  many  of  the  states  are  such  that 
any  change  in  reserve  basis  would  affect  the  whole  situation  so 
greatly  that  we  would  need  a  revision  of  the  insurance  laws.  It 
would  not  be  sufficient  merely  to  introduce  this  table  as  a  basis  for 
reserves,  unless  the  Insurance  Code  in  the  state  under  considera- 
tion were  revised. 

The  extended  insurance  question  is  a  point  upon  which  I  do  not 
altogether  agree  with  Mr,  Ehodes.  Personally,  I  do  not  like  ex- 
tended insurance.  It  is  given  of  necessity  in  certain  States,  but  I 
always  have  disliked  this  complete  change  in  contract  which  takes 
place  when  a  policy  lapses.  I  cannot  see  the  logic  of  changing  an 
endowment  policy  into  a  term  policy,  nor  of  changing  a  twenty 
payment  life  policy  into  a  term  policy,  merely  because  the  man 
fails  to  pay  his  premium.  I  think  the  logical  benefit,  paid-up 
insurance,  is  much  more  satisfactory,  while  the  premium  loan  sys- 
tem, which  Mr.  Hutcheson  apparently  dislikes,  is  one  which  appeals 
to  me  strongly;  perhaps  I  am  one  of  the  few  actuaries  that  have 
seen  it  in  complete  operation.  It  is  a  system  which  does  not  appeal 
to  people  much  until  they  see  it  working.  I  had  it  introduced  in 
one  company,  and  it  took  three  years  in  operation  before  the  agents 
came  to  appreciate  it,  and  then  they  did. 

The  effect  on  Section  97  of  the  New  York  Law  would  of  course 
be  quite  important  if  the  new  table  were  adopted.  I  cannot  see 
how  we  could  adopt  that  table  without  changing  the  entire  basis  of 
valuation  in  New  York,  and  if  we  changed  the  basis  of  valuation,  it 
would  probably  mean  passing  to  a  modified  preliminary  term  basis 
and  adopting  an  entirely  new  measure  for  the  expenses  which  could 
be  incurred. 

The  important  point  which  I  wish  to  emphasize  is  that  which  Mr. 
Ehodes  brought  out.  It  is  that  if  any  new  table  is  ever  adopted, 
apart  altogether  from  this  one,  complete  revision  of  the  insurance 
codes  of  each  state  would  be  necessary  prior  to  adoption.  It  is  very 
important  that  this  should  be  made  clear  in  our  discussion. 

I  feel  that  the  discussion  is  not  either  complete  or  final,  that  many 
of  us  have  not  had  time  enough  to  think  it  over  as  we  would  have 
liked.  Personally,  I  regret  that  Mr.  Hunter  did  not  express  a  defi- 
nite opinion  in  discussing  the  paper.  I  would  like  to  get  something 
definite  to  answer  and  speak  about;  but  I  think  we  are  all  agreed 
that  we  have  gained  a  great  deal  by  the  publication  of  the  table. 
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that  we  know  more  of  the  conditions  from  1900  to  1915,  which  you 
remember  does  not  include  much  of  the  war,  practically  none  of  the 
war,  and  none  of  the  epidemic. 

This  discussion  recalls  how  Mr.  "Welch  in  1915  pleaded  for  a 
delay  of  five  years  more  before  we  undertook  this  work.  We  un- 
dertook it  largely  because  the  commissioners  wanted  us  to  do  it,  and 
because  we  thought  it  would  be  a  good  thing  to  do.  Mr.  Welch 
could  not  convince  us  that  it  was  necessary  to  wait  five  years.  If 
he  could  have  told  us  in  advance  that  the  influenza  epidemic  was 
coming  along,  most  of  us  would  have  agreed  with  him. 

ME.  PEECY  C.  H.  PAPPS  : 

I  am  not  going  to  discuss  the  paper  at  length,  but  Mr.  Henderson 
and  Mr.  Moir  both,  I  think,  have  suggested  paid-up  insurance  as  a 
substitute  for  extended  insurance,  and  I  would  like  to  remind  the 
members  that  a  distinctly  high  mortality  is  experienced  on  this 
same  paid-up  insurance.  The  effect,  however,  is  not  felt  quite  so 
quickly  as  under  the  term  extensions.  You  will  remember  that  the 
Mutual  Benefit  has  published  its  experience  on  both  classes,  and 
although  I  have  had  no  opportunity  of  estimating  what  the  mor- 
tality would  be  as  compared  with  this  new  table,  I  feel  very  sure  in 
my  own  mind  that  the  paid-up  insurance  option  would  be  granted 
at  a  loss,  and  a  considerable  loss,  if  we  were  required  to  use  this 
new  table. 

There  is  only  one  other  point  that  I  think  I  may  refer  to,  and 
that  is  this:  Mr.  Hunter  has  in  a  way  suggested  some  criticism  of 
the  companies  that  are  not  making  allowances  for  the  very  low  mor- 
tality experienced  at  the  younger  ages  as  compared  with  the  Amer- 
ican table,  and  has  shown  the  excess  of  the  average  net  annual  cost, 
after  deducting  the  average  dividends  for  a  certain  participating 
companies,  over  the  net  premiums  according  to  the  American  Men 
Select  table,  with  four  and  a  half  per  cent,  interest,  and  has  shown 
certain  ratios.  He  points  out,  of  course,  that  those  ratios  depend 
on  the  question  as  to  whether  the  expenses  are  a  proportion  of  the 
gross  premium,  but  as  I  think  Mr.  Dawson  mentioned,  a  good  many 
of  the  expenses  may  very  properly  be  based  on  the  sum  insured, 
and  to  that  extent  it  is  a  question  whether  even  on  the  actual  ex- 
perience of  these  participating  companies  over  the  past  ten  or 
twenty  years,  much  if  any  injustice  has  been  done.  It  all  depends 
upon  whether  the  fourth  column  of  the  table  on  page  34,  gives  a 
proper  measure  of  the  expenses  that  should  be  levied  against  the 
insurances. 

mr.  aethue  huntee: 

(author's  review  of  discussion.) 

Several  of  those  who  have  discussed  my  paper  have  suggested 
that  a  more  definite  statement  of  my  opinions  would  be  desirable, 
yet  my  point  of  view  appears  in  the  deductions  from  the  various 
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tables  and  not  solely  in  the  conclusion.     The  following  summary 
might  be  made: 

1.  I  indicated  by  various  calculations  that  it  would  be  unwise  for 
non-participating  companies  to  reduce  their  rates  of  premium  al- 
though they  might  with  advantage  readjust  them  as  between  the 
younger  and  older  ages. 

2.  I  showed  that  some  adjustment  in  the  method  of  distributing 
dividends  on  participating  policies  should  be  made  so  as  to  give 
the  entrants  at  the  younger  ages  a  larger  share  of  the  mortality  sav- 
ings than  they  are  receiving  from  many  companies  at  the  present 
time,  unless  the  expenses  chargeable  against  renewal  premiums 
could  be  considered  largely  as  a  constant  of  the  sum  insured. 

3.  I  proved  that  there  was  a  marked  increase  in  the  period  of 
term  extension  or  continued  insurance  at  the  younger  ages  and  that 
it  would  not  be  safe  to  make  this  change  in  view  of  the  high  mor- 
tality under  term  extension  as  published  by  three  companies. 

4.  I  intimated  that  the  insurance  codes  would  have  to  be  radically 
changed  so  far  as  surrender  and  non-forfeiture  values  are  con- 
cerned if  the  new  table  were  adopted. 

5.  I  stated  that  the  substitution  of  the  A.M.  for  the  American 
Table  in  the  New  York  Insurance  Law  would  greatly  reduce  the 
amount  available  for  acquisition  expenses,  and  it  would  be  grossly 
unfair  to  reduce  the  commission  to  agents  in  view  of  the  increased 
cost  of  living. 

I  do  not  at  the  present  time  believe  in  the  adoption  of  the  new 
table  for  the  basis  of  premiums,  reserves  and  surrender  values. 
Under  certain  conditions,  however,  it  would  be  a  more  suitable 
basis  for  premiums  than  the  American,  although  a  larger  loading 
would  be  necessary  at  the  younger  ages  than  is  now  employed. 

We  should  not  lose  sight  of  the  advantages  of  the  new  table, 
which  might  be  briefly  stated  as — 

A.  It  gives  us  a  better  knowledge  of  mortality  on  insured  lives 
than  we  have  previously  had,  especially  with  regard  to  the  curve 
of  mortality. 

B.  It  should  be  a  decided  help  in  the  distribution  of  surplus. 

C.  It  will  enable  some  companies  granting  non-participating  in- 
surance to  prepare  rates  of  premium  which  are  more  equitable  be- 
tween the  various  ages  than  at  present. 

D.  It  will  furnish  a  standard  for  comparing  the  experience  of 
individual  companies  with  that  of  the  average  American  company 
during  the  period  covered  by  the  investigation. 

There  were  many  interesting  points  made  by  those  who  discussed 
my  paper.  I  shall  only  refer  to  these  briefly  without  mentioning 
the  names  of  those  who  raised  the  points. 

It  was  not  my  expectation  that  the  new  table,  if  adopted,  would 
be  applied  to  all  the  reserves  of  a  company,  but  to  the  new  business 
after  adoption  of  the  new  table  as  a  basis  for  premiums.  I  agree 
that  it  would  be  rather  a  serious  matter  for  many  companies  if  they 
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were  required  to  take  from  their  surplus  an  amount  equal  to  2 
per  cent,  of  the  reserves  in  order  to  increase  the  aggregate  reserves 
to  those  required  under  the  A.M.^^^  Table. 

If  some  companies  are  not  making  a  proper  distribution  of  the 
mortality  gains  at  the  various  ages,  it  is  due  to  a  want  of  knowl- 
edge of  the  facts  and  not  to  a  desire  to  benefit  the  older  entrants 
at  the  expense  of  the  younger  entrants.  I  therefore  would  state, 
in  reply  to  one  question,  that  a  modification  in  the  method  of  dis- 
tributing mortality  gains  will  probably  be  made  in  many  instances, 
but  the  present  table  should  not  be  used  for  this  purpose  xmtil — 
(a)  a  comparison  has  been  made  with  the  actual  experience  of  the 
company ;  (h)  proper  provision  has  been  made  for  the  effect  of  the 
influenza  epidemic  and  of  warfare. 

With  regard  to  the  statement  that  cash,  paid-up  and  term  exten- 
sion values  need  not  be  equivalents,  and  also  to  the  implication  that 
a  larger  surrender  charge  might  result  in  the  granting  of  periods 
of  term  extension  which  would  be  safe  for  the  companies,  I  wish  to 
point  out  that  in  certain  states — for  instance,  New  York  and  Louisi- 
ana— the  term  extension  feature  granted  must  be  calculated  by  the 
net  single  premium.  I  assume  that  if  the  new  table  were  substi- 
tuted for  the  American,  the  legislatures  would  not  make  any  change 
in  this  condition  unless  the  actuaries  were  able  to  convince  the  legis- 
lators of  the  unfairness  of  such  a  law.  There  are  other  states — for 
instance,  Massachusetts — in  which  the  paid-up  must  be  calculated 
on  the  net  single  premium,  and,  as  has  been  pointed  out,  the  mor- 
tality of  at  least  one  company  under  paid-up  insurance  has  been 
distinctly  high. 

While  it  has  generally  been  surmised  that  the  non-participating 
companies  used  a  higher  rate  of  interest  than  3^  per  cent.,  and  lower 
rates  of  mortality  than  the  American  in  the  calculation  of  the  pre- 
miums, it  is  the  first  time,  so  far  as  I  am  aware,  that  representa- 
tives of  two  leading  companies  have  made  a  public  statement  to 
that  effect.  One  of  them  shows  that  the  mortality  experience  of  the 
Travelers  Insurance  Company  has  been  very  close  to  the  A.M.<°\ 
He  considers  that  a  "  rate  of  interest  of  4  per  cent.,  4^  per  cent,  or, 
better  still,  4^  per  cent,  for  perhaps  ten  years  and  then  4  per  cent, 
thereafter"  would  be  suitable.  In  his  judgment,  the  new  table 
"  must  result  in  a  reduction  in  the  premiums  or  costs  at  the  younger 
ages  and  a  corresponding  increase  at  the  older  ages  of  issue,  not 
only  for  the  participating  companies,  but  also  in  a  considerably 
lesser  degree  for  the  non-participating."  The  other  representative 
of  a  leading  non-participating  company  stated  that  the  calculations 
which  he  had  made  had  proved  "that  the  non-participating  com- 
panies had  been  assuming  a  low  rate  of  mortality  very  near  the  new 
table,  and  that  they  could  not  reduce  their  premium  rates  very 
much."  In  coming  to  this  conclusion,  however,  he  used  a  method 
of  loading  premiums  for  renewal  expenses,  exclusive  of  commis- 
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sions,  which  will  not  appeal  to  all  actuaries.  After  providing  for 
initial  and  renewal  commissions,  also  for  medical  fees  and  inspec- 
tion of  risks,  he  charged  for  management  expenses  3  per  cent,  of 
the  premiums  and  a  constant  of  $1.50  per  thousand.  The  former 
would  largely  be  used  in  taxation,  so  that  practically  all  the  man- 
agement expenses  are  considered  by  him  as  a  constant  of  the  sum 
insured.  This  raises  a  question  which  is  too  large  to  discuss  at  the 
present  time  but  should  be  borne  in  mind  in  any  comparison  of 
gross  premiums  based  on  the  new  table  because  the  differences  in 
the  scales  may  be  solely  due  to  the  different  methods  of  loading  for 
management  expenses. 

I  thoroughly  agree  with  those  who  have  pointed  out  that  no  com- 
pany should  use  the  new  table  as  a  basis  for  premiums  or  for  dis- 
tribution of  surplus  until  its  own  experience  has  been  tested  because, 
as  a  number  of  companies  contributing  their  data  to  the  investiga- 
tion had  a  lower  mortality  than  the  A.M.  Table,  therefore  others 
must  have  had  a  higher  mortality  in  order  to  obtain  the  average. 
The  forthcoming  report  (Vol.  II)  on  the  mortality  in  different 
parts  of  the  United  States  will  show  a  distinctly  higher  mortality 
in  some  of  the  Southern  States  than  the  average  for  the  whole 
country. 

In  conclusion  I  should  like  to  state  that  the  purpose  of  my  paper 
has  already  been  served  because  the  result  of  so  many  minds  con- 
sidering the  problem  has  been  to  give  additional  knowledge  and 
clearer  light  on  the  subject  to  all  of  us. 
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Things  to  be  Considered. 


BY 
DOUGLAS  H.  ROSE. 


In  the  paper  on  "Valuation  of  Bond  Holdings  of  a  Life  Insur- 
ance Company,"  by  Mr.  Johnston  (T.  A.  8.  A.,  XIX,  228),  pre- 
sented at  the  last  meeting  of  the  Society,  an  interesting  table  was 
given  contrasting  for  the  past  five  years  par,  book,  market  and 
amortized  values  of  the  total  bond  holdings  of  several  New  York 
companies.  In  this  table  the  so-called  market  values  for  December 
SI,  1917,  as  was  pointed  out  by  the  author,  were  not  strictly  market 
values,  but  values  based  on  the  method  of  averages  adopted  by  the 
insurance  commissioners;  that  is  to  say,  values  arrived  at  by 
dividing  by  five  the  sum  of  the  actual  market  values  of  November 
1,  1916,  February  1,  May  1,  August  1  and  November  1,  1917. 

Perhaps  the  following  table  (Table  1)  showing  comparative 
values  of  different  classes  of  bonds  held  by  one  company,  whose 
securities  are  believed  in  intrinsic  worth  not  to  be  below  the  average 
of  those  held  by  life  insurance  companies  generally,  may  also  be 
of  interest  at  this  time. 

In  order  to  get  away  from  the  disturbing  influence  of  the  World 
War  the  market  values  as  of  December  31,  1912,  were  taken  as 
the  starting  point.  It  was  thought  that  these  values  would  come 
nearer  to  what  may  be  regarded  as  normal  than  the  values  for 
December  31,  1913.  Whether  coming  events  were  casting  their 
shadows  before,  as  some  have  even  asserted,  or  from  other  causefe, 
there  was  a  depreciation  of  security  values  during  1913  which  was 
by  no  means  inconsiderable.  Later  of  course  war  conditions  dis- 
turbed everything.  That  the  values  of  December  31,  1913,  were 
conservative  may  be  seen  from  the  fact  that  there  was  only  one  com- 
pany reporting  to  the  New  York  Department  on  December  31,  1912, 
whose  total  of  market  values  was  then  in  excess  of  the  total  of 
amortized  values,  and  in  that  case  the  excess  was  only  slight,  and 
may  have  been  due  to  special  causes.  The  total  market  values  of  the 
combined  bond  holdings  of  all  the  New  York  companies  at  that  time 
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was  .967  of  the  total  amortized  values.  The  amortized  values  on 
December  31,  1912,  on  the  basis  of  the  actual  purchase  price  of 
the  securities  in  the  different  classes  were  not  included  in  the  fol- 
lowing table  because  unfortunately  they  were  not  readily  obtainable. 
In  compiling  the  figures  in  the  table,  bonds  which  were  affected 
by  special  depreciatory  influences  w^ere  omitted,  such  for  instance 
as  bonds  of  a  street  railway  company  which  the  pressure  of  largely 
increased  operating  expenses  without  a  corresponding  increase  in 
fares  had  thrown  into  the  hands  of  a  receiver.  Of  course  some 
bonds  are  more  or  less  inactive,  and  hard,  therefore,  to  value  on  a 
market  basis,  and  in  such  cases  judgments  may  reasonably  differ 
as  to  market  value.  But  it  is  believed  that  the  totals  given  are  at 
least  approximately  correct.  As  a  basis  for  the  market  values  on 
December  31,  1918,  the  figures  given  in  the  Commercial  and  Finan- 
cial Chronicle,  Quotation  Supplement,  were  used,  and  market  values 
of  December  31,  1912,  are  the  values  that  were  actually  employed 
in  the  statement  of  the  company  holding  the  bonds.  It  will  be 
understood  that  the  comparison  is  made  throughout  for  certain 
securities  held  December  31,  1912,  and  still  held  December  31, 
1918,  and  the  total  value  for  December  31,  1918,  had  the  1913  basis 
been  maintained  is  represented  in  the  table  by  1,000  and  taken  as 
the  standard. 

Table  1. 


Market  Values  of  Cer- 

tain Bonds  Decem- 

Commissioners' 

Actual  Market 

ber  31,  1918.  had  the 

Values  of  Same 

Values  of  Same 

Basis  of  Market  Values 

Securities,  De- 

Securities, De- 

December 31,  1912, 

cember  31,  1918. 

cember  31,  1918. 

Remained  Unchanged. 

State,  City  and  County  . 

$1,000 

$994 

$981 

Railroad  bonds 

1,000 
1,000 

940 
937 

898 
907 

Street  railways 

Miscellaneous 

1,000 

952 

920 

Xo  foreign  securities  of  any  kind  are  included  in  the  table.  Of 
course,  as  was  to  be  expected,  securities  of  states,  cities  and  counties 
and  the  like  forming  the  first  class  show  the  least  depreciation. 
Indeed  a  company  investing  in  securities  of  this  description  only, 
if  the  figures  in  the  table  can  be  taken  as  a  criterion,  would  have 
had  a  shrinkage  in  values  last  December  of  less  than  two  per  cent, 
contrasted  with  the  values  on  the  basis  of  December  31,  1912. 
While  the  financial  condition  of  many  American  cities  is  not  ideal 
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by  any  means,  yet  the  investing  public  has  much  more  confidence  in 
their  bonds  than  in  railroad,  street  railway  and  other  public  utility 
bonds  under  existing  conditions,  and  moreover  there  is  the  great 
advantage  and  convenience  to  the  investor  that  the  interest  received 
from  State  and  City  bonds  is  exempt  from  federal  income  tax. 
Naturally  the  increased  demand  for  such  securities  for  these  reasons 
tends  to  keep  up  the  price. 

Everyone  knows  that  railroad  conditions  are  most  unfavorable  at 
present,  and  it  is  not  surprising  that  their  bonds  should  show  the 
greatest  depreciation  of  all  in  actual  market  values.  The  street 
railway  bonds  are  not  far  behind,  however,  and  in  some  well-known 
instances  roads  have  already  been  forced  into  receivers'  hands. 
Wages  and  material  costs  have  increased  out  of  proportion  to  in- 
crease in  fares.  Indeed,  in  some  cases  no  increase  in  fares  has 
been  permitted.  It  is  to  be  remembered,  however,  that  bonds 
owned  by  the  life  insurance  companies  are  usually  underlying  ones, 
and  hence  likely  to  come  out  of  any  temporary  embarrassment  or 
even  reorganization  fairly  well. 

It  was  not  thought  worth  while  to  give  the  figures  for  the  depre- 
ciation of  all  the  classes  combined  because  it  is  obvious  that  what 
would  be  true  for  one  company  would  not  be  true  for  another  unless 
the  classes  were  relatively  in  the  same  proportion.  Again  it  is  to 
be  remembered  that  if  the  bonds  as  a  rule  have  but  a  very  short  time 
to  run  before  maturity,  a  considerable  depreciation  in  the  basis  may 
make  comparatively  little  change  in  the  market  price. 

Every  company  can  make  its  own  comparison,  but  if  the  table 
does  represent  approximately  the  facts  for  the  bonds  held  by  life 
companies  generally,  then,  since  1912  on  every  $100,000  of  rail- 
road bonds  owned  then  and  still  owned  there  has  been  a  shrinkage 
in  actual  market  values  of  $10,200  and  for  every  $100,000,000  of 
such  bonds  a  shrinkage  of  $10,200,000.  The  bonds  of  street  rail- 
ways would  make  a  little  better  showing,  but  even  for  them  for 
every  $100,000  there  would  be  a  shrinkage  of  $9,300. 

But  with  old  bonds  maturing,  expanding  business  and  increased 
revenue  a  considerable  amount  of  new  investments  may  have  been 
made  since  1912,  and  on  these  investments,  probably  bought  at  more 
favorable  prices  than  prevailed  on  December  31,  1912,  there  may 
have  been  less  depreciation.  This  is  not  necessarily  the  case,  how- 
ever, for  if  the  new  bonds  had  a  longer  time  to  run  before  maturity 
the  same  decline  in  the  current  interest  rate  for  such  securities 
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would  cause  more  difference  in  the  actual  market  price  than  in  the 
case  of  a  bond  of  shorter  term.  For  instance  if  a  4rJ  per  cent,  bond 
maturing  in  1933  was  selling  on  a  4.60  basis  in  1912  and  at  the  end 
of  1918  the  same  bond  sold  on  a  5.25  basis  the  decline  in  price 
would  be  from  99.14  to  96.74,  a  difference  of  2.40  points.  But  a 
bond  of  exactly  the  same  class  perhaps  bought  in  1915  at  a  price  to 
pay  4.90  per  cent,  and  having  at  the  end  of  1918  thirty-five  years 
to  run,  if  then  valued  at  a  5.25  basis  would  show  a  decline  from  the 
purchase  price  of  93.13  to  88.04  or  5.09  points.  It  may  have  been 
the  policy  of  some  companies,  since  securities  of  many  kinds  have 
been  selling  at  very  attractive  rates,  especially  those  running  for  a 
short  period  put  out  at  a  comparatively  high  interest  rate,  to  confine 
their  purchases  almost  entirely  to  such  securities.  On  these  there 
would  be  an  attractive  yearly  return  and  but  little  depreciation 
before  maturity.  Other  companies  may  have  thought  it  a  favorable 
opportunity  to  buy  long-term  bonds  which  would  yield  perhaps 
somewhat  less  for  a  few  years  but  would  be  a  desirable  investment 
for  many  years  to  come.  A  depreciation  of  the  new  bonds  of  the 
two  companies  after  their  purchase  would  probably  be  considerably 
larger  in  actual  amount  in  the  case  of  the  one  having  the  long  term 
securities. 

Another  table  (Table  2)  is  appended  showing  the  dift'erence  in  the 
totals  for  the  same  company  for  the  different  classes  of  bonds  be- 
tween amortized  values  on  December  31,  1918, — these  values  being 
taken  as  the  standard  and  represented  by  $1,000, — the  values  of  the 
insurance  commissioners  and  the  actual  market  values.  The  figures 
in  this  table  are  for  the  total  holdings  in  the  several  classes,  not 
simply  for  those  owned  in  1912  and  still  owned.  Obviously  the 
differences  cannot  be  the  same  as  in  Table  1  for  several  reasons. 
The  standard  there  was  the  total  of  values  amortized  on  the  basis  of 
1912,  and  not  all  of  the  securities  were  included  in  each  class,  and 
the  new  purchases  since  1912  naturally  had  no  place  in  that  table. 


Table  2. 


Amortized 
Values  Total 

Holdings, 

December  31, 

1918. 

Insurance 
Commissioners' 

Values, 

December  31, 

1918. 

Actual  Market 

Values, 

December  31, 

1918. 

U.  S.,  State,  City  and  County  .... 

Railroad 

Street  railway 

$1,000 
1,000 
1,000 

1,000 

$987 

941 
930 
943 

$967 
899 

897 
914 

Miscellaneous 
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The  first  item  in  the  third  column,  $967,  would  be  increased 
to  $975  if  the  depreciation  on  recent  purchases  of  government 
bonds  were  omitted.  This  table  shows  a  depreciation  on  every 
$100,000  of  bonds  of  the  first  class  of  $3,300,  on  every  $100,000  of 
the  second  $10,100,  on  every  $100,000  of  the  third  $10,300,  and  on 
every  $100,000  of  the  fourth  $8,600.  Here  the  street  railways 
make  a  slightly  worse  showing  than  the  railroads. 

On  the  average,  outside  of  the  first  class,  there  was  a  depreciation 
compared  with  amortized  values  of  nearly  ten  points.  While  the 
results  will  not  necessarily  be  the  same  for  other  companies,  for 
the  reasons  pointed  out,  yet  it  is  probable  that  all  have  had  a  very 
similar  experience  with  the  different  classes  of  bonds  described. 

There  has  been  no  improvement  in  market  prices  apparently 
since  December  31,  1918,  so  far  as  bonds  are  concerned — rather  the 
reverse.  The  curve  published  every  week  in  the  Annalist  giving  the 
trend  of  bond  prices,  shows  a  notable  rise  about  the  time  of  the 
armistice,  but  since  then  a  decline  with  prices  fairly  stationary  for 
several  weeks  past  at  a  level  below  that  of  December  31. 

But  suppose  market  values  are  down,  what  difference  does  it  make 
if  the  securities  are  intrinsically  good  and  will  be  held  to  maturity 
and  meanwhile  the  companies'  statements  are  made  on  the  amortiza- 
tion basis?  None;  and  yet  unfortunately  some  of  the  bonds  up 
to  a  short  time  ago  considered  good  may  succumb  to  the  unusual 
difficulties  caused  by  present  conditions,  and  the  corporations  issu- 
ing them  be  placed  in  the  hands  of  receivers.  Several  well-known 
electric  railways,  some  of  whose  securities  are  owned  by  life  insur- 
ance companies,  have  already  met  that  fate  and  others  may  travel 
the  same  road  unless  relief  is  granted  them. 

As  to  the  railroads  the  Commercial  and  Financial  Chronicle  in  its 
issue  of  May  3,  1919  says:  "In  the  activity  and  buying  of  the  stock 
market  which  is  now  extending  to  the  railroad  shares  the  fact 
should  not  be  lost  sight  of  that  under  government  management  the 
condition  of  the  railroads  is  steadily  growing  worse.  The  perfectly 
frightful  way  in  which  expenses  are  running  up  furnishes  occasion 
for  the  deepest  concern,  if  not  for  actual  alarm,  and  that  circum- 
stance is  our  reason  for  pressing  the  subject  so  constantly  upon  the 
attention  of  our  readers." 

Doubtless  the  railroad  properties  will  be  handed  back  to  private 
ownership  and  then  will  come  the  difficult  task  in  popular  parlance 
of  unscrambling  the  eggs  which  the  government  has  scrambled. 
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Doubtless  after  a  while  the  task  will  be  accomplished  and  a  period 
of  prosperity  may  be  somewhere  ahead,  but  these  things  take  time. 

Now  the  object  of  calling  attention  to  these  facts  and  some  others 
in  this  article  is  not  to  sound  any  note  of  alarm.  It  is  done  simply 
in  the  hope  that  they  will  not  retreat  to  the  recesses  merely  of  the 
subconscious  mind  when  the  companies  a  little  later  decide  upoii 
their  dividend  bases  for  1920.  Probably  it  would  be  well  to  keep 
them  quite  consciously  in  mind  for  several  years  to  come. 

But  some  companies  invest  almost  if  not  quite  exclusively  in  real 
estate  mortages,  and  they  are  not  directly  concerned  in  bond  prices. 
Of  course,  if  any  widespread  misfortune  should  overtake  important 
industrial  concerns  like  railroads  and  public  utility  corporations 
with  their  army  of  investors,  small  and  large,  everything  would  be 
affected.  But  even  if  real  estate  mortages  give  no  trouble  at  pres- 
ent, there  may  come  a  time  when  present  high  prices  of  real  estate, 
urban  and  rural,  will  sharply  decline  and  that  form  of  security 
present  some  problems  also.  Companies  holding  mortgages  rather 
than  bonds  may  perhaps  consider  a  possibility  of  the  kind  when 
making  up  their  dividend  schedules  for  1920  and  subsequent  years. 

But,  however  investments  and  investment  problems  may  vary 
with  different  companies,  there  is  one  thing  which  all  suffered  from 
in  1918,  some  more,  some  less — the  extraordinarily  heavy  mortality 
occasioned  by  the  influenza  epidemic.  There  is  no  intention  of 
treating  that  subject  here  in  any  detail,  but  a  few  facts  may  be 
considered. 


Ratio  (Pee  Cent.)  op  Actual  to  Expected  Mortality. 


Company. 

Average, 
1913-1917. 

1918. 

Company. 

Average. 
1913-1917. 

1918. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

71.7 

64.5 
74.1 
53.7 
32.9 
65.5 
55.0 
74.3 
83.6 
63.7 
61.1 
63.3 
63.8 
71.3 
58.1 
74.3 
62.8 

99.6 

78.2 

92.8 

100.3 

126.6 

87.2 

107.8 

101.8 

117.5 

106.0 

104.5 

91.3 

115.3 

88.7 

86.7 

95.7 

84.0 

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

66.0 
59.7 
72.1 
57.7 
62.1 
71.0 
70.1 
63.2 
48.2 
56.5 
57.3 
62.0 
57.0 
76.2 

116.5 

100.3 

94.6 

,       78.1 

104.6 

105.2 

106.2 

97.1 

88.2 

101.9 

98.2 

84.3 

89.2 

93.4 

Average  of 
above .... 

63.6 

98.1 
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An  examination  of  the  mortality  item  in  the  gain  and  loss  ex- 
hibit of  a  number  of  the  companies  was  made  and,  omitting  indus- 
trial companies  which  may  be  regarded  as  in  a  special  mortality 
class,  the  results  were  as  shown  in  the  table  at  the  bottom  of  the 
preceding  page,  comparison  being  made  between  the  average  for  the 
five  years  preceding  1918,  of  the  percentage  that  the  net  actual  loss 
was  of  the  net  expected  and  the  percentage  in  1918. 

The  31  companies  in  the  list  include  both  old  and  new,  and  were 
not  chosen  by  any  special  rule  of  selection.  They  are  companies  for 
which  the  desired  figures  could  readily  be  obtained.  It  will  be  ob- 
served that  the  average  of  the  percentages  of  the  actual  net  mor- 
tality (98.1)  for  1918  is  within  the  100  per  cent,  for  the  net  ex- 
pected by  the  American  Table  but  just  within  it.  It  will  also  be 
observed  that  this  average  is  over  154  per  cent,  of  what  would  have 
been  the  case  had  the  average  experience  of  all  the  companies  for 
the  past  five  years  been  maintained  in  1918. 

How  well  prepared  the  companies  were  for  such  abnormal  mor- 
tality obviously  depended  on  what  surplus  or  specially  set  aside 
funds  they  had  accumulated  for  contingencies.  To  ascertain  this 
the  figures  for  the  surplus,  or  contingency  reserve,  if  that  term  is 
preferred,  were  taken  for  the  year  ending  December  31,  1917,  ac- 
cording to  the  report  of  the  New  York  Department  when  the  com- 
panies did  business  in  New  York,  and  according  to  the  "  Pocket 
Index  "  of  the  Spectator  Company  when  they  did  not.  In  the  case 
of  companies  having  special  funds  set  aside  for  suspended  mortality 
or  other  purposes  the  endeavor  was  made  to  include  all  such  funds 
in  the  amount  of  surplus.    Capital  was  not  included  in  surplus. 

Then  using  the  figures  for  the  net  expected  mortality  found  in 
the'  Gain  and  Loss  exhibit  for  1918,  a  calculation  was  made  for  each 
company  of  the  amount  of  excess  in  dollars  of  the  actual  mortality 
loss  incurred  during  1918  over  and  above  what  the  average  rate  of 
the  past  five  years  would  have  produced,  and  the  percentage  found 
which  this  excess  was  of  the  company's  surplus  on  December  31, 
1917. 

It  was  found  that  out  of  the  31  companies  in  the  list  in  9  instan- 
ces the  excess  was  below  twenty  per  cent.,  12  ranged  from  twenty 
per  cent,  to  forty  per  cent,  and  10  were  over  forty  per  cent.  Seven 
were  over  fifty  per  cent.,  but  the  majority  of  these  were  the  newer 
companies. 


THINGS  TO  BE  CONSIDERED.  79 

The  sum  of  all  the  excesses  was  $44,981,258  which  was  just  about 
25  per  cent,  of  the  sum  of  all  the  surpluses  $181,246,439.  The 
average  of  the  percentages  found  by  adding  the  individual  per- 
centages and  dividing  by  31  was  somewhat  over  forty-one  per  cent. 
The  individual  company  making  the  most  favorable  showing  in  this 
comparison  had  a  percentage  of  only  10.7. 

Perhaps  if  surplus  was  sufficient  at  the  end  of  1917  there  is  no 
special  occasion  for  concern  if  even  twenty-five  per  cent,  of  it  was 
used  up  in  1918,  provided  of  course  nothing  else  happened  to  de- 
crease it,  and  provided  the  mortality  goes  back  to  normal  in  1919, 
and  other  conditions  are  not  unfavorable,  and  provided  both  mor- 
tality and  other  conditions  will  probably  continue  on  the  whole 
favorably  or  at  any  rate  not  unfavorable  in  the  future.  But  obvi- 
ously there  are  several  provisos  involved  and  as  mortality  thus  far 
in  1919 — not  to  mention  anything  else — in  some  companies  at  least, 
has  not  returned  to  the  old  moderate  figures  it  would  seem  to  be 
the  part  of  prudence  to  take  steps  to  restore  surplus  funds  again 
if  practicable. 

Medical  opinion  seems  inclined  to  expect  because  of  the  influenza 
epidemic  a  mortality  for  several  years  to  come  heavier  than  what 
has  been  considered  normal  hitherto.  It  is  said  that  this  was  the 
experience  of  the  past  in  epidemics  of  this  disease.  Some  medical 
men  say  that  following  any  epidemic  a  heavier  mortality  is  probable, 
first,  because  of  occasional  recurrences  in  successive  waves  of 
diminished  intensity  of  the  primary  disease,  and  second,  because  of 
more  or  less  weakened  vitality  resulting  finally  in  deaths  from  other 
immediate  causes  of  those  who  had  the  disease  but  apparently  recov- 
ered from  the  attack  and  even  to  all  appearances  entirely  recovered. 

Possibly  there  may  be  a  heavier  mortality  owing  to  the  effects  of 
the  war,  not  merely  among  those  who  were  on  the  fighting  line  and 
were  wounded  or  somewhat  disabled  but  among  those  who  whether 
at  home  or  abroad  were  subjected  to  greater  strain,  and  while  during 
the  stimulating  influence  of  war  conditions  seemed  not  to  be  af- 
fected, yet  when  normal  peace  conditions  return  and  the  reaction 
occurs  will  fall  easy  victims  to  disease  and  death.  Perhaps  disabil- 
ity claims  will  be  more  numerous  also  than  has  thus  far  been  the 
case. 

Then  there  is  always  the  question  of  expense.  It  is  unfortunately 
now  a  commonplace  to  say  that  prices  are  high,  very  high.     Life 
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insurance  companies  can  hardly  hope  to  be  able  to  keep  down  ex- 
penses to  the  former  level  when  everything  they  purchase  costs 
much  more  than  it  did  some  years  ago,  and  when  the  scale  of  wages 
and  salaries  has  increased.  Yet  up  until  the  end  of  1917,  at  least, 
they  appear  to  have  been  quite  successful  on  the  whole  in  keeping 
down  the  percentage  of  expense.  Leaving  out  the  industrial  com- 
panies and  the  newer  companies,  the  figures  for  the  actual  expenses 
of  management  as  they  appear  in  the  Pocket  Index  published  by  the 
Spectator  Company  show  on  the  whole  only  a  slight  increase  in 
proportion  to  total  income  for  1917  over  similar  figures  for  1913. 
The  average  percentage  of  actual  expenses  of  management  to  total 
income  was  for  40  companies  considered  16.84  in  1912  and  18.63 
in  1917,  but  this  does  not  include  taxes.  Taxes  have  slightly  in- 
creased also,  but  not  in  the  case  of  every  company.  Dividing  the 
sum  total  of  the  taxes  paid  by  the  same  40  companies,  by  the  sum 
total  of  their  gross  incomes,  the  percentage  in  1912  was  found  to 
be  1.705  and  in  1917,  1.772.  Of  course  government  taxes  will  have 
to  be  considerable  for  some  time  to  come,  but  will  doubtless  gradu- 
ally be  reduced.  It  is  to  be  remembered  that  the  income  tax  paid 
in  1918  by  the  companies  generally  was  probably  greater  than  in 
1917,  and  in  1919  will  be  greater  than  in  1918  unless  increased 
payments  to  policyholders  counteract  the  effect  of  a  larger  tax. 

It  is  obviously  difficult  to  determine  whether  the  rate  of  expense 
really  increases  or  not  unless  the  volume  of  new  business  written  is 
taken  into  account  because  with  every  company  the  expense  of 
putting  new  business  on  the  books  is  always  a  large  item.  Still  the 
figures  given  above  covering  as  they  do  a  number  of  companies  prob- 
ably indicate  at  least  approximately  what  has  taken  place.  It  is 
probable  that  the  climax  of  expenses  for  things  bought  and  salaries 
paid  was  not  reached  in  1917.  It  may  not  be  reached  till  1919; 
perhaps  not  then,  especially  if  the  life  companies,  like  so  many 
other  corporations,  have  hitherto  held  off  from  making  purchases 
of  things  almost  necessary  with  the  intention  of  buying  when  prices 
should  be  lower  and  are  at  last  compelled  to  buy  with  prices  no 
lower. 

The  mention  of  the  cost  of  new  business  calls  to  mind  the  unusual 
experience  which  apparently  nearly  all  the  companies  are  now  hav- 
ing,— the  experience  of  a  volume  of  applications  which  seem  to 
come  with  less  effort  of  solicitiation  than  probably  ever  before.    If 
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a  conflagration  influences  persons  to  take  fire  insurance  it  is  per- 
haps only  natural  that  a  country-wide  epidemic  should  influence 
persons  everywhere  to  seek  life  insurance,  and  if  they  are  well  able 
to  pay  for  it  to  seek  a  larger  amount  of  it  than  had  been  customary 
before.  Then  the  advertisement  furnished  by  the  government  in- 
surance doubtless  has  had  considerable  effect,  and  if  so  the  altruistic 
attitude  of  the  companies  toward  this  insurance  has  brought  a  large 
reward.  So  far  from  depriving  them  of  business  the  government 
insurance  apparently  has  resulted  in  increasing  it. 

But  whatever  the  causes,  the  fact  is  unquestioned,  and  while  new 
business  of  good  quality  is  always  desirable  if  obtained  at  a  reason- 
able expense,  yet  the  business  in  practically  every  instance  is  put 
on  the  books  at  a  loss  the  first  year  when  the  reserve  is  taken  into 
account.  Some  years  ago  Mr.  Weeks  presented  a  paper  in  which  a 
calculation  was  given  which  showed  that  it  took  about  six  years  on 
the  assumptions  then  made  as  to  expenses,  etc.,  to  restore  the  equi- 
librium if  dividends  are  paid.  However  that  may  be,  it  takes  some 
time  and  an  unusually  large  volume  of  business  this  year  must  add 
an  unusual  amount  to  this  year's  expenses.  This  is  another  very 
important  thing  to  be  considered. 

Bond  depreciation,  heavy  mortality,  increased  expenses  from  in- 
creased prices,  increased  expenses  for  the  time  being  from  an  ab- 
normally large  volume  of  new  business, — all  these  things  are  to  be 
considered  in  connection  with  dividends  or  return  premiums. 

Is  there  anything  on  the  other  side, — any  increased  interest  in- 
come, for  example — ^to  be  looked  for?  Apparently  not  immediately 
at  any  rate.  The  large  volume  of  government  bonds  bought  yield 
to  most  companies  a  smaller  interest  return  than  the  average  of 
their  investments  before  they  purchased  them.  Then  some  bonds 
like  those  of  public  utility  corporations  or  perhaps  railroads  may 
suspend  interest  payments  altogether  for  a  while  should  the  com- 
panies go  into  the  hands  of  receivers. 

Before  1905  the  older  actuaries  thought  it  better  to  keep  a  larger 
percentage  of  surplus  than  has  of  late  years  been  regarded  as  at  all 
necessary.  Perhaps  they  were  right.  At  any  rate  is  it  not  the  part 
of  wisdom  for  all  the  companies  now  to  try  to  increase  surplus, 
and,  for  participating  companies,  is  there  any  more  practicable  way 
of  doing  it  under  existing  conditions  than  by  considerably  reducing 
dividends  for  a  while  ?    It  is  a  question  for  each  company  to  solve 
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with  reference  to  its  own  condition  and  prospects,  but  to  increase 
the  surplus  of  any  company  just  now  can  do  no  harm  and  may 
avoid  difficulties  hereafter. 

The  facts  to  which  attention  is  called  in  this  paper  probably  have 
been  in  the  minds  of  many  more  or  less  definitely  and  the  object  of 
the  paper  will  be  accomplished  if  it  in  any  manner  contributes  to  a 
more  careful  and  prudent  consideration  of  them  all  and  their  bear- 
ing than  otherwise  might  have  been  the  case. 

After  a  while,  the  pendulum  is  going  to  swing  back  again  as  to 
mortality,  is  some  day  going  to  swing  back  again  as  to  bond  prices, 
and  may  eventually  swing  back  again  as  to  the  high  cost  of  living 
when  the  inflation  and  all  the  other  disturbing  influences  of  the 
world  cataclysm  through  which  we  have  passed  and  are  still  passing, 
subside.  The  volume  of  new  business  now  being  placed  on  the 
books  will,  if  the  risks  are  what  they  should  be,  yield  its  profit  even- 
tually and  the  future  may  be  bright  enough.  But  all  this  is  and 
must  be  in  the  future.  Meanwhile  in  order  to  make  sure  of  that 
future,  ought  not  present  conditions  be  wisely  faced  and  sufficient 
reserve  forces  gathered  to  resist  the  enemy  wherever  there  may  be 
danger  that  it  will  break  through,  whether  in  the  shape  of  a  recur- 
rence of  the  influenza  epidemic  or  the  advent  of  a  new  one,  or  unto- 
ward financial  conditions,  or  anything  else  ? 
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Heart  Murmurs — Their  Influence  on  Mortality. 

BY 

DE.  OSCAR  H.  EOQERS  AND  AETHUB  HUNTEE. 

This  is  a  study  of  the  mortality  experience  of  the  New  York  Life 
Insurance  Company  in  certain  male  risks  looked  upon  as  sub- 
standard by  reason  of  heart  murmurs.  It  includes  only  risks  with 
single  heart  murmurs  and  without  other  impairments  excepting  a 
few  referred  to  later  in  this  paper.  These  risks  were  insured  dur- 
ing the  years  1896  to  1917,  both  inclusive,  observed  to  their  anni- 
versaries in  1918.  They  were  insured  in  various  ways.  During 
the  earlier  years  they  were  granted  policies  with  liens  varying  in 
amount  according  to  the  seriousness  of  the  impairment,  and  at  the 
same  time  were  placed  in  a  special  class  as  to  dividends.  In  1904, 
another  class  was  formed  in  which  the  less  seriously  impaired  risks 
were  insured  without  liens  but  in  a  special  dividend  class.  At  the 
end  of  1906,  both  of  these  classes  were  closed,  and  thereafter,  upon 
pew  risks  assumed,  the  extra  mortality  expected  to  occur  was  pro- 
vided for  by  advances  in  age  or  by  extra  premiums.  The  selection 
practiced  against  the  company  may  therefore  have  varied  by  reason 
of  the  different  methods  employed  to  meet  the  additional  mortality 
expected  among  these  substandard  lives.  There  is  no  doubt  also 
that  the  selection  exercised  by  the  company  itself  varied  to  some 
extent  over  these  years  because  of  a  progressively  broadening  expe- 
rience with  the  insuring  of  under-average  risks.  Then,  too,  the 
gradual  extension  to  other  companies  of  the  practice  of  insuring 
substandard  lives  may  have  caused  some  anti-selection  through  the 
fact  that  these  risks  were  in  a  position  to  exercise  a  certain  choice 
as  between  companies. 

It  may  be  proper  at  this  point  to  say  that  the  company  has 
throughout  been  guided  in  its  selection  solely  by  its  own  experience, 
and  not  by  the  position  taken  by  other  companies  doing  business  in 
the  same  field. 

In  making  application  of  that  experience,  the  fundamental 
assumption  that  the  insurance  value  of  any  risk  is  the  summation 
of  the  insurance  values  of  its  component  factors  has  been  followed. 
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For  the  greater  part,  the  risks  were  normal,  average  risks  in  every 
other  respect  than  the  presence  of  a  heart  murmur,  and  in  those 
which  presented  any  other  impairment  than  the  heart  murmur,  the 
hazard  was  assumed  to  be  increased  to  the  extent  of  the  numerical 
value  of  that  impairment.  In  the  case,  however,  of  intermittent 
or  irregular  pulse,  by  reason  of  its  correlation  to  the  heart  murmur, 
the  impairment  was  looked  upon  as  an  expression  of  damage  to  the 
integrity  of  the  heart,  and  only  those  were  accepted  in  which  the 
irregularity  or  the  intermittence  was  but  slight.  On  the  whole,  the 
selection  was  a  careful  one. 

Making  due  allowance  for  fhese  various  influences,  the  results 
brought  out  by  this  study  are  probably  a  fair  indication  of  what 
may  be  expected  to  occur  among  similar  risks  hereafter.  Looked 
at  from  this  point  of  view,  we  are  hopeful  that  they  may  prove  of 
real  value  not  only  in  the  insurance  business  but  in  scientific  med- 
icine as  well. 

By  way  of  clarifying  the  subject  to  laymen  it  may  be  well  to  give 
at  this  point  a  brief  outline  of  the  structure  and  function  of  the 
heart. 

The  heart,  which  carries  on  the  circulation  of  blood  in  the  body, 
is  a  four-chambered  pump,  two  auricles  and  two  ventricles,  and  is 
divided  by  a  muscular  partition  into  a  right  heart  and  a  left  heart, 
each  composed  of  an  auricle  and  a  ventricle.  The  right  auricle 
and  ventricle  receive  the  blood  from  the  body  and  distribute  it 
through  the  lungs.  The  left  auricle  and  ventricle  receive  the  blood 
from  the  lungs  and  distribute  it  throughout  the  body  by  way  of  the 
aorta  and  the  great  arteries.  The  blood  received  in  the  auricles  is 
impelled  by  the  contraction  of  their  muscular  walls  through  valvu- 
lar openings  into  the  ventricles.  The  ventricles  in  their  turn  con- 
tract, the  valves  through  which  the  blood  is  received  close,  and  the 
blood  is  forced  forward  through  the  other  valvular  openings  which 
in  turn  close.  The  rhythmical  contractions  of  first  the  auricles 
and  then  the  ventricles  constitute  the  heart  beat,  and  maintain  the 
steady  flow  of  blood  throughout  the  lungs  and  the  body.  When 
the  various  valves. of  the  heart  are  in  a  normal  condition,  they  open 
freely  to  the  passage  of  blood  in  one  direction,  and  close  completely 
so  as  to  prevent  any  flow  of  blood  in  the  opposite  direction.  The 
sounds  of  the  closure  of  the  valves,  heard  on  the  front  of  the  chest 
over  the  cardiac  area,  serve  as  an  indication  of  their  condition. 

In  life  insurance  work  we  see  very  few  cases  of  disease  of  the 
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valves  of  the  right  side  of  the  heart,  those  connected  with  the  right 
auricle  and  the  right  ventricle,  but  those  on  the  left  side  are  fre- 
quently crippled,  and  are  of  great  interest  in  the  life  insurance 
business,  as  well  as  to  the  medical  profession  generally. 

If  the  valve  between  the  auricle  and  the  ventricle  on  the  left  side 
of  the  heart,  the  mitral  valve,  is  diseased  in  such  fashion  as  to 
prevent  the  normal  flow  of  blood  from  the  auricle  into  the  ven- 
tricle, the  disease  is  spoken  of  as  "mitral  obstruction,"  is  very 
serious  and  risks  representing  it  are  rarely  accepted.  If  it  is 
damaged  so  as  to  permit  a  leakage  of  blood  back  from  the  ventricle 
to  the  auricle,  the  lesion  is  known  as  "  mitral  regurgitation."  This 
is  the  commonest  form  of  valvular  lesion.  If  the  valve  between  the 
left  ventricle  and  the  aorta,  the  main  artery  of  distribution  through 
the  body,  is  diseased  so  as  to  obstruct  the  flow  of  blood  from  the 
ventricle  into  the  aorta,  the  lesion  is  known  as  "  aortic  obstruction." 
A  leakage  of  blood  back  from  the  aorta  into  the  ventricle  constitutes 
an  "aortic  regurgitation."  This  is  the  most  serious  form  of  heart 
disease  and  very  few  risks  of  this  kind  have  ever  been  insured. 

Clinically,  the  condition  of  the  heart  is  determined  by  exam- 
ining the  character  of  the  heart  sounds  over  the  front  of  the  chest 
in  the  cardiac  area.  The  sounds  which  are  of  special  interest  are 
the  booming  sound  of  the  closure  of  the  mitral  valve,  and  the 
sharp,  clicking  sound  of  the  closure  of  the  aortic.  If  a  murmur 
replaces  either  of  these  sounds,  the  presumption  is  that  the  valve 
over  which  it  is  heard  is  in  some  way  impaired  so  as  to  cause  an 
obstruction  to  the  forward  movement  of  the  blood  or  to  permit  a 
leakage  of  it  backward  in  the  direction  from  whence  it  came.  The 
murmurs  caused  by  disease  of  the  mitral  valve  are  heard  best  near 
the  apex  of  the  heart.  If  the  murmur  takes  place  during  the  con- 
traction of  the  ventricle,  it  indicates  a  leakage  of  blood  back  from 
the  ventricle  through  the  mitral  valve  into  the  auricle.  This  mur- 
mur is  transmitted  to  the  left  and  heard  behind  at  the  lower  angle 
of  the  shoulder  blade.  If  the  murmur  takes  place  after  the  con- 
traction of  the  ventricle,  it  is  not  transmitted  to  the  left,  and  indi- 
cates an  obstruction  in  the  flow  of  blood  through  the  mitral  valve. 
Murmurs  produced  at  the  aortic  valve  are  heard  best  near  the  base 
of  the  heart.  If  they  are  due  to  an  obstruction  they  occur  with  the 
systole  or  contraction  of  the  ventricle  and  are  transmitted  upwards 
towards  or  into  the  great  vessels  of  the  neck.  If  they  occur  when 
the  ventricle  is  at  rest,  and  the  sound  is  transmitted  downwards 
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along  the  sternum  or  breast-bone,  they  are  due  to  a  slipping  back  of 
the  blood  through  the  aortic  valve  from  the  aorta  into  the  ventricle. 

It  has  long  been  recognized  that  besides  these  clearly  organic 
murmurs,  there  are  others  less  clearly  defined  which  are  spoken  of 
as  functional,  that  is  to  say,  as  due  not  to  changes  in  the  heart 
valves,  but  in  some  manner  to  changes  in  the  condition  of  the 
blood,  to  the  effect  of  the  movement  of  the  heart  upon  adjacent 
parts  of  the  body,  to  unimportant  abnormalities  in  the  structure 
of  the  heart,  or  to  other  similar  causes.  The  influence  of  these 
functional  murmurs  upon  longevity  is  little  known,  and  one  of 
the  objects  of  this  study  is  to  attempt  to  throw  at  least  some  light 
upon  the  subject. 

For  life  insurance  purposes  it  is  necessary  to  know  whether  there 
is  or  is  not  a  heart  murmur  present,  and  if  present,  the  nature 
of  it,  the  degree  of  enlargement  if  any,  of  the  heart,  the  rate  and 
character  of  the  pulse  and  the  blood  pressure  both  before  and 
after  exercise,  and  having  through  these  facts  determined  the  na- 
ture of  each  case,  to  know  what  mortality  is  to  be  expected  in  a 
group  made  up  of  exactly  similar  lives  compared  with  an  equal- 
sized  group  of  normal  lives.  To  bring  out  in  each  case  as  many  of 
the  necessary  details  as  possible,  the  company  has  for  many  yeara 
made  use  of  a  special  heart  blank  upon  which  the  medical  exam- 
iner is  required  to  describe  graphically  upon  a  skeletal  outline  of 
the  chest  the  details  of  his  findings,  and  to  state  in  writing  the 
conclusions  he  has  arrived  at  as  the  result  of  his  examination. 
This  heart  blank  was  at  first  a  very  simple  affair,  but  has  been 
added  to  from  time  to  time  in  accordance  with  our  greater  expe- 
rience, until  at  the  present  time  we  are  asking  for  a  very  detailed 
report,  as  may  be  seen  from  the  copy  of  our  latest  heart  blank 
appended  to  this  paper.  Incidentally,  it  may  be  said  that  the  use 
of  this  blank  has  had  the  effect  of  putting  the  examiner  on  his 
mettle  to  do  his  best,  and  at  the  same  time  has  enabled  the  com- 
pany to  make  a  fairly  accurate  estimate  of  the  value  of  his  work. 

This  study  is  based  upon  an  an  analysis  of  these  special  reports, 
taken  in  connection  with  the  routine  records  of  the  medical  ex- 
aminations. Although  the  risks  were  accepted  from  all  parts  of 
the  country,  as  examined  by  the  local  medical  examiners,  a  con- 
siderable majority  of  them  were  examined  in  the  populous  centres 
where  they  were  studied  by  physicians  better  fitted  than  the  aver- 
age to  give  a  trustworthy  opinion  of  the  character  of  the  lesion. 
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On  the  whole  these  various  murmurs  were  more  accurately  diag- 
nosed than  if  studied  by  the  average  practitioner.  It  is  true  that 
the  value  of  the  results  to  scientific  medicine  might  have  been 
much  greater  if  each  case  included  in  this  study  had  been  passed 
upon  by  a  heart  specialist  and  its  exact  character  determined  with 
all  the  technical  skill  and  apparatus  at  his  command ;  but  its  value 
to  the  medical  profession  generally  and  to  life  insurance  would  not 
have  been  so  great,  because  not  all  physicians  may  hope  to  attain 
the  technical  skill  of  specialists,  nor  may  life  insurance  companies 
hope  to  avail  themselves  of  that  kind  of  talent.  On  the  other  hand, 
it  may  be  claimed  that  these  cases  have  been  kept  under  observation 
for  much  longer  periods  than  is  possible  to  the  specialist,  and  are 
correspondingly  more  dependable.  Probably  the  advantages  on  the 
one  side  offset  those  on  the  other,  and  we  may  claim  that  until  the 
specialist  keeps  all  of  his  cases  under  observation  over  considerable 
periods  of  time,  and  compares  the  mortality  among  each  of  the 
groups  of  them  with  that  in  groups  of  the  same  size  and  age  dis- 
tribution made  up  of  standard  lives,  his  testimony  as  to  the  prob- 
able mortality  to  be  expected  in  this  or  that  heart  lesion  is  entitled 
to  no  greater  consideration  than  is  that  brought  out  by  life  insur- 
ance statistics. 

For  the  benefit  of  those  who  are  unfamiliar  with  the  subject 
from  the  life  insurance  point  of  view,  it  may  at  this  point  be  said 
that  in  order  to  determine  whether  the  death  rate  in  any  group  of 
lives  suspected  to  be  impaired  has  been  greater  or  less  than  the 
normal,  it  is  only  necessary  to  compare  the  actual  deaths  in  that 
group  with  the  deaths  which  would  have  occurred  in  an  exactly 
similar  group  of  normal  lives,  in  other  words,  the  expected  deaths. 
The  death  rate  among  normal  lives  has  frequently  been  the  sub- 
ject of  investigation,  and  in  the  life  insurance  business,  tables  of 
mortality  are  used,  which  express  the  death  rate  to  be  expected  at 
the  various  ages  according  to  the  number  of  years  each  life  has 
been  under  observation.  Sometimes  these  tables  have  been  pre- 
pared according  to  amounts  insured,  sometimes  according  to  the 
number  of  policies,  and  again  according  to  the  number  of  lives  in- 
cluded in  the  investigation.  As  the  present  study  is  based  upon 
the  mortality  according  to  the  number  of  policies,  we  have  made 
use  of  the  experience  of  43  American  and  Canadian  companies, 
published  a  few  years  ago,  under  the  title,  "  The  Medico- Actuarial 
Mortality  Investigation."     This  M.  A.  Table,  as  it  is  called,  gives 
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the  death  rate  by  policies  among  normal  lives  at  various  ages,  and 
according  to  the  number  of  years  elapsed  since  the  medical  exami- 
nation. If,  for  example,  150  actual  deaths  occurred  in  any  given 
group,  and  if  according  to  the  table  employed  there  would  have 
been  expected  100  deaths  in  a  group  of  normal  lives  of  exactly  the 
same  number  and  age  distribution,  kept  under  observation  for  ex- 
actly the  same  length  of  time,  the  relative  mortality  would  be  150 
per  cent.,  or  50  per  cent,  in  excess  of  the  normal.  All  of  the  mor- 
tality ratios  in  this  study  express  this  relation  of  actual  to  expected 
deaths  in  terms  of  the  M.  A.  Table. 

It  is  generally  expected  that  in  a  group  of  under-average  lives, 
the  relative  mortality  by  amounts  insured  will  be  greater  than  by 
lives  or  by  policies,  unless  very  great  care  has  been  taken  in  the 
process  of  selection  to  limit  the  amount  at  risk  on  any  single  life. 
It  may  be  of  interest  in  this  connection  to  say  that  while  this  study 
has  been  based  upon  policies  instead  of  upon  amounts,  two  of  the 
largest  groups  have  been  studied  by  amounts  to  test  whether  there 
has  been  any  considerable  difference.  The  results  of  that  study 
show  that  the  mortality  ratios  were  substantially  the  same,  indi- 
cating that  by  a  careful  limitation  of  the  amount  insured  on  each 
life,  in  these  substandard  risks  the  anti-selection  usually  incident 
to  amounts  has  been  excluded. 

A  fact  which  should  be  mentioned  is,  that  the  experience  of  the 
New  York  Life  Insurance  Company  during  the  earlier  years  of 
the  period  covered  by  this  investigation  corresponded  very  closely 
with  the  Compound  Progressive  Mortality  Table,  the  table  repre- 
senting the  company's  experience  from  1872  to  1902,  while,  during 
the  later  years,  it  corresponded  more  closely  with  the  M.  A.  Table. 
The  material  therefore  is  drawn  from  three  different  periods  of 
mortality  experience,  a  Compound  Progressive  period,  a  period  of 
transition  and  an  M.  A.  period.  No  single  table  in  existence 
would  serve  to  measure  the  relative  mortality  between  these  sub- 
standard lives  and  normal  lives  insured  by  the  company  over  the 
entire  period  covered  in  this  study.  Taken  altogether,  the  Com- 
pound Progressive  Mortality  Table  is  not  sufficiently  rigid,  and 
the  M.  A.  Table  is  a  somewhat  too  rigid  standard.  To  express  the 
ratio  of  actual  to  expected  deaths  in  this  paper,  according  to  the 
experience  of  the  company  in  normal  risks,  a  mean  between  the 
ratios  of  the  C.  P.  and  of  the  M.  A.  Tables  would  probably  serve 
as  a  reasonable  approximation.     To  this  end,  the  expected  deaths 
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by  the  C.  P.  Table  have  been  determined  in  two  of  the  largest 
groups,  and  the  relative  mortality  according  to  that  table  can  be 
approximately  obtained  for  other  groups  by  reference  to  the  corre- 
sponding ratio  by  the  M.  A.  Table. 

This  experience  covers  a  part  of  the  period  of  the  influenza  epi- 
demic, but  only  policies  with  anniversaries  in  the  last  three  months 
of  1918  were  affected.  If  all  of  the  data  had  been  kept  under  ob- 
servation until  the  first  of  January,  1919,  the  relative  mortality 
would  have  been  increased  by  3  per  cent.,  from  which  it  will  be  seen 
that  the  epidemic  has  had  but  little  effect  on  the  results  now  sub- 
mitted. 

Mitral  Eegurgitatiok. 

The  largest  group  in  this  investigation  is  that  of  risks  with 
mitral  regurgitant  heart  murmurs.  The  group  was  subdivided 
into  mitral  regurgitation  without  hypertrophy  of  the  heart,  7,025 
in  number,  and  mitral  regurgitation  with  hypertrophy,  1,282  in 
number.  We  have  also  studied  the  former  group  according  to  the 
build  of  the  individuals  composing  it.  We  have,  besides,  studied  a 
group  of  persons  with  mitral  regurgitation  who  presented  a  his- 
tory of  inflammatory  rheumatism,  another  group  with  a  history  of 
dyspepsia  or  gastric  catarrh,  and  still  another  in  which  the  pulse 
was  irregular.  All  of  these  groups  present  no  other  impairments 
excepting  those  indicated  by  their  respective  titles. 

MiTRAii  Kegurgitation  Without  Hypebtkophy. 
(No  other  impairment.) 


Ages  at  Issue. 

Actual  Deaths. 

Expected  Deaths 
by  M.  A.  Table. 

Ratio  of  Actual  to 
Expected  Deaths. 

15-29  

135 

148 
121 

79.0 
73.5 
71.3 

171% 

201 

170 

30-39  

40  and  over 

All  ages 

404 

223.8 

181% 

On  the  basis  of  the  Compound  Progressive  Table,  the  expected 
deaths  would  have  been  267,  and  the  ratio  151  per  cent.  Assum- 
ing that  the  probable  mortality  ratio  falls  midway  between  that 
determined  by  the  C.  P.  Table,  and  that  obtained  by  using  the 
M.  A.  Table,  we  shall  not  be  far  from  the  truth  if  we  accept  the 
mortality  ratio,  165  per  cent.,  as  expressing  the  experience  of  the 
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company  with  mitral  regurgitation  without  hypertrophy,  com- 
pared with  its  experience  with  standard  risks  insured  during  the 
same  period  of  years. 

An  analysis  of  this  experience  according  to  policy  years  showed 
that  during  the  first  five  years  of  insurance,  the  relative  mortality 
was  184  per  cent.;  during  the  second  five  years,  177  per  cent.;  and 
thereafter,  178  per  cent.,  as  measured  by  the  M.  A.  Table. 

Of  the  404  deaths,  149,  or  37  per  cent.,  were  due  to  organic  dis- 
ease of  the  heart.  In  a  corresponding  group  of  standard  risks  the 
number  of  deaths  from  organic  disease  of  the  heart  would  have 
been  about  15,  so  that  the  death  rate  from  heart  disease  was  about 
ten  times  the  normal.  None  of  the  other  causes  of  death  were 
sufficiently  abnormal  to  call  for  mention,  with  the  exception  of 
Bright's  disease  and  pneumonia,  each  of  which  showed  about  double 
the  normal  death  rate. 

The  Influence  of  Build. — With  a  view  to  determining  whether 
the  mortality  among  persons  with  mitral  regurgitation  without 
hypertrophy  is  affected  by  build,  the  data  were  divided  into  three 
groups  according  to  build,  as  follows:  Underweight,  10  per  cent, 
and  more  underweight;  average  weight,  9  per  cent,  underweight 
to  9  per  cent,  overweight;  overweight,  10  per  cent,  overweight  to 
34  per  cent,  overweight.  There  were  a  few  cases  showing  a  higher 
degree  of  overweight  than  24  per  cent.,  and  these  were  at  the  young 
ages  of  entry.    The  results  were  as  follows : 

Mitral  EEGURorrATiON  WiTHotrr  Hypertrophy. 
Mortality  Experience  According  to  Build. 


Actual  Deaths. 

Expected  Deaths 
by  M.  A.  Table. 

Ratio  of  Actual  to 
Expected  Deaths. 

Underweight 

122 

244 

37 

73.6 

129.6 

17.7 

166% 

188 

209 

Average  weight 

Overweight 

From  these  ratios  it  is  evident  that  the  relative  mortality  of  per- 
sons with  mitral  regurgitation  probably  varies  with  the  weight, 
although  the  amount  of  material  available  is  hardly  sufficient  to 
justify  a  very  positive  statement  on  this  subject. 

The  proportion  of  deaths  from  heart  disease  to  the  total  deaths 
was,  in  the  underweight  group,  36  per  cent.,  in  the  average  weight 
group,  36  per  cent.,  and  in  the  overweight  group,  46  per  cent. 


HEAET  MUEMUKS. 


91 


Very  few  cases  were  accepted  in  which  the  insured,  besides  over- 
weight, had  an  abdominal  girth  greater  than  the  chest  expanded. 
Irrespective  of  their  degree  of  overweight,  the  mortality  among 
these  risks  with  pendulous  abdomen  was  very  high,  about  three 
times  that  of  the  ]\I.  A.  Table. 

MiTEAL    ReGUEGITATION    WITH    HyPEETEOPHT. 

The  1,282  policies  included  in  this  group  of  impaired  lives  were 
reported  to  have  mitral  regurgitation  with  well-marked  hyper- 
trophy.   There  were  no  other  impairments. 

Mitral  Eegurgitation  With  Hyperteophy. 


Ages  at  Entry. 

Actual  Deaths. 

Expected  Deaths. 

Ratio  of  Actual  to 
Expected  Deaths. 

15-29  

41 
37 

28 

19.5 
14.5 
13.1 

211% 
255 

214 

30-39  

40  and  over 

Total 

106 

47.1                     225% 

As  the  mortality  in  the  corresponding  group  without  hyper- 
trophy was  181  per  cent.,  it  is  evident  that  hypertrophy  adds  con- 
siderably to  the  hazard  of  persons  with  mitral  regurgitation. 

Dividing  the  experience  by  years  of  insurance,  the  ratio  for  the 
first  five  years  is  238  per  cent.;  254  per  cent,  for  the  next  five 
years;  and  174  per  cent,  thereafter.  The  amount  of  material  in 
this  group  is  not  sufficient  to  warrant  very  positive  conclusions  as 
to  whether  the  relative  mortality  increases,  remains  constant,  or 
decreases  with  the  duration  of  the  policy. 

About  40  per  cent,  of  the  deaths  were  due  to  organic  disease  of 
the  heart,  as  compared  with  37  per  cent,  for  the  corresponding 
cases  without  hypertrophy.  The  death  rate  from  heart  disease  is 
about  fourteen  times  the  rate  which  occurs  among  standard  risks. 

If  the  Compound  Progressive  Table  had  been  used,  the  expected 
deaths  in  the  group  with  hypertrophy  would  have  been  56.9,  a  ratio 
of  actual  to  expected  of  186  per  cent.,  against  225  per  cent,  by  the 
M.  A.  Table,  and  a  mean  ratio  of  205  per  cent. 


MiTEAL    EeGUEGITATIO^ST    WITH    InFLAMMATOEY    RHEUMATISM. 

There  is  a  popular  impression  that  heart  disease  associated  with 
a  history  of  inflammatory  rheumatism  is  a  more  serious  matter 
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than  heart  disease  without  such  a  history.  Our  investigation  shows 
that  this  impression  is  probably  correct,  but  we  were  not  able  to  tell 
whether  the  heart  disease  existed  before  the  rheumatism  and  was 
aggravated  by  it,  or  was  the  result  of  the  rheumatism.  The  1,868 
cases  were  divided  into  two  groups,  one  of  them  with  hypertrophy, 
the  other  composed  of  those  who  showed  no  hypertrophy,  as  follows : 


MiTRAii  Regurgitation  With  History  of  Inflammatory  Rheumatism. 


Number. 

Actual 
Deaths. 

Expected 

Deaths  by 

M.A.  Table. 

Ratio  of 
Actual  to 
Expected 

Deaths. 

With  little  or  no  hypertrophy. 
With  moderate  hypertrophy . . 

1,528 
340 

165 

57 

55.2 

12.5 

299% 
455 

There  seemed  not  to  be  any  marked  tendency  for  the  relative 
mortality  to  increase  or  decrease  with  the  duration  of  the  policy. 
When  divided  into  the  three  groups  of  insurance  years,  first  to 
fifth,  sixth  to  tenth,  eleventh  and  succeeding,  the  highest  ratio  is 
for  the  sixth  to  the  tenth  years.  By  decennial  ages  at  issue,  the 
highest  mortality,  whether  with  or  without  hypertrophy,  was  ex- 
perienced at  entry  ages  30  to  39,  which  is  the  same  condition  as 
was  found  for  mitral  regurgitation,  with  or  without  hypertrophy, 
and  with  no  other  impairments. 

Where  there  was  little  or  no  hypertrophy,  the  ratio  of  deaths 
from  heart  disease  to  the  total  deaths  was  59  per  cent.,  and  where 
there  was  moderate  hypertrophy,  the  corresponding  ratio  was  61 
per  cent. 

Dividing  this  material  into — (a)  one  attack  of  rheumatism,  (6) 
two  attacks  of  rheumatism,  there  was  little  difference  in  the  relative 
mortality  in  the  case  of  persons  without  hypertrophy,  but  a  marked 
difference  among  those  with  hypertrophy.  Unfortunately  the  data 
are  not  large  enough  when  thus  subdivided  to  justify  any  definite 
conclusions. 

Nearly  70  per  cent,  of  the  deaths  were  from  organic  heart  dis- 
ease, and  taking  all  persons  with  a  history  of  rheumatism,  the 
death  rate  from  organic  heart  disease  was  about  thirty  times  that 
which  would  have  occurred  from  the  same  disease  in  a  correspond- 
ing group  of  standard  lives. 
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Mitral  Eegurgitation  with  Dyspepsia  or  Gastric  Catarrh. 

We  were  interested  to  determine,  if  possible,  whether  dyspepsia, 
combined  with  mitral  regurgitation,  without  hypertrophy,  was  a 
serious  impairment.  Unfortunately  the  material  was  not  large. 
There  were  235  policies  in  the  group,  and  the  mortality  was  slightly 
higher  than  in  the  group  of  those  without  a  record  of  dyspepsia. 

Mitral  Regurgitation  with  Irregular  or  Intermittent 

Pulse. 

There  were  only  297  cases  of  mitral  regurgitation  without  hyper- 
trophy, but  with  irregular  or  intermittent  pulse,  because  the  com- 
pany only  accepted  the  best  of  them.  The  experience,  so  far  as  it 
is  dependable  at  all,  indicates  that  the  extra  mortality  is  about  50 
per  cent,  higher  than  for  cases  with  mitral  regurgitation  without 
irregular  pulse.     This  refers  to  the  better  grade  of  such  cases. 

Aortic  Obstruction. 

The  group  of  risks  with  aortic  obstruction  was  much  smaller 
than  that  with  mitral  regurgitation.  Indeed,  it  was  felt  to  be  nec- 
essary to  include  in  this  group  cases  with  other  impairments  such 
as  consumption  in  the  family  history,  a  personal  history  of  dys- 
pepsia, malarial  fever  if  not  recent  or  severe,  and  the  like.  No 
doubt  the  mortality  ratios  were  rendered  slightly  higher  by  this 
procedure,  but  their  addition  has  had  the  advantage  of  rendering 
the  testimony  more  dependable  by  reason  of  the  amount  of  material 
included.  In  the  group,  aortic  obstruction  with  little  or  no  hyper- 
trophy, as  thus  constituted,  there  were  3,208  policies,  with  227 
actual  deaths,  and  127.1  expected,  a  mortality  ratio  of  179  per 
cent.    A  study  of  this  material  by  ages  at  entry  gives  the  following : 


Aortic  Obsteuction  Without  Hypertrophy  and  With  Minor 
Impairments. 


Ages  at  Entry. 

Actual  Deaths. 

Expected  Deaths  by 
M.  A.  Table. 

Ratio  of  Actual  to 
Expected  Deaths 

15-29  

73 

77 
77 

54.0 
40.0 

33.1 

135% 

192 

233 

30-39  

40  and  over 

Total 

227 

127.1 

179% 
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Evidently  the  mortality  ratio  increases  steadily  with  advancing 
age. 

When  studied  according  to  the  duration  of  insurance,  the  rela- 
tive mortality  from  the  first  to  the  fifth  year  was  found  to  be 
higher  than  for  the  succeeding  policy  years,  but  the  material  is  too 
scanty  to  warrant  any  definite  conclusion. 

Out  of  the  227  deaths,  73  deaths,  or  32  per  cent.,  were  from 
heart  disease. 

AoETic  Obstruction"  with  Moderate  Hypertrophy  ajh)  with 
Minor  Impairments. 

Including  cases  with  other  impairments,  there  were  less  than 
600  policies  in  this  group.  The  mortality  ratio  was  slightly  lower 
than  that  found  in  aortic  obstruction  with  little  or  no  hyper- 
trophy, but  as  60  per  cent,  of  the  actual  deaths  were  due  to  heart 
disease  the  testimony  of  the  group  was  evidently  not  to  be  de- 
pended upon. 

Functional  Heart  Murmurs. 

The  amount  of  material  in  this  group,  like  that  in  the  case  of 
aortic  obstruction,  was  comparatively  small,  and  in  order  to  render 
its  testimony  as  trustworthy  as  possible,  it  was  found  necessary  to 
include  in  it  cases  presenting  a  history  of  dyspepsia,  muscular 
rheumatism,  one  case  of  tuberculosis  in  the  family  history,  and  a 
few  other  similar  minor  impairments.  The  inclusion  of  these  had 
the  effect  of  raising  the  mortality  very  slightly. 

There  were  2,622  cases,  the  average  age  was  only  29,  due  no 
doubt  to  the  fact  that  functional  heart  murmur  is  much  more  fre- 
quently found  among  young  than  among  older  men.  The  expe- 
rience is  as  follows: 

FuNCTioNAii  Heart  Murmurs. 


Ages  at  Entry. 

Actual  Deaths. 

Expected  Deaths 
by  M.  A.  Table. 

Ratio  of  Actual  to 
Expected  Deaths, 

15-34  

54 

34 

56.1 
21.0 

96% 
162 

35  and  over 

Total 

88 

77.1 

114% 

Of  the  88  deaths,  there  were  15  from  heart  disease,  which  is 
nearly  four  times  the  normal  death  rate  from  that  disease,  but  as 
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11  of  these  occurred  in  those  35  years  of  age  or  over,  this  higher 
ratio  is  almost  entirely  due  to  men  who  were  granted  insurance 
after  age  34. 

Aortic  Eegurgitation. 

Eealizing  the  seriousness  of  this  lesion,  the  company  accepted 
these  risks  very  cautiously,  and  after  1906,  when  the  use  of  the  lien 
became  impracticable,  it  declined  them  altogether.  The  entire 
group,  therefore,  including  those  with  other  impairments,  was 
very  small,  only  560  policies  with  96  deaths,  and  a  relative  mortal- 
ity of  440  per  cent,  of  the  M.  A.  Table.  Of  these  cases  180  with 
rather  marked  hypertrophy  showed  a  mortality  of  about  600  per 
cent.  In  the  entire  group,  55  per  cent,  of  the  deaths  were  due  to 
heart  disease. 

Additional  Eemaeks. 

Ever  since  the  New  York  Life  Insurance  Company  began  to  do 
a  substandard  business,  it  has  carried  on  more  or  less  continuously 
a  systematic  study  of  its  results  in  that  field,  and  as  the  volume  of 
the  testimony  increased,  has  had  to  make  slight  changes  in  the 
standards  governing  its  selection.  The  mortality  has,  however, 
continued  to  agree  so  closely  with  the  predictions,  that  in  recent 
years  very  little  attempt  has  been  made  to  analyze  its  experience  in 
heart  murmurs  as  carefully  as  has  been  done  in  this  study.  The 
results  in  most  of  the  groups  have  been  very  well  in  line  with 
the  company's  expectations,  but  in  a  few  of  them  there  has  been  a 
noticeable  difference.  This  is  true  of  functional  heart  murmurs 
at  the  younger  ages,  and  also  of  aortic  obstruction  which  we  have 
looked  upon  as  a  more  serious  impairment  than  mitral  regurgi- 
tation. The  present  study  would  suggest  that  this  may  not  be 
the  case.  The  results  obtained  may  be  due  to  the  more  rigid  selec- 
tion exercised  in  aortic  obstruction,  or  to  the  fact  that  in  spite  of 
our  best  efforts  to  exclude  from  that  group  all  cases  of  functional 
murmur,  a  fair  number  of  them  may  have  been  included.  Both  of 
these  murmurs  occur  at  the  base  of  the  heart.  Often  the  only  dis- 
tinguishing characteristic  of  aortic  obstruction  is  the  transmission 
of  the  murmur  upwards  towards  or  into  the  great  vessels  of  the 
neck.  It  may  very  well  be  that  the  medical  examiner,  interested  in 
finding  a  direction  of  transmission,  has  done  so  in  a  certain  num- 
ber of  cases  which  were  really  simple  functional  murmurs.  At  all 
events,  we  are  not  prepared  to  concede  that  aortic  obstruction  with- 
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out  hypertrophy  is  of  as  little  significance  as  mitral  regurgitation 
without  h3^ertrophy  and  we  shall  continue  to  place  upon  its  valua- 
tion of  at  least  25  points  higher  than  upon  mitral  regurgitation. 

With  regard  to  hypertrophy  in  connection  with  heart  murmurs, 
the  evidence  points  clearly  to  the  fact  that  a  risk  with  moderate 
hypertrophy  is  more  hazardous  than  one  without  it.  H}^ertrophy 
means  that  the  affected  valve  has  been  so  crippled  by  disease  that  an 
increase  in  the  size  of  the  heart  muscle  is  necessary  to  compensate 
for  the  lesion,  and  it  is  not  unreasonable  to  assume  that  the  extent 
of  the  hypertrophy,  corresponding  as  it  must  to  the  needs  of*  the 
damaged  mechanism,  probably  stands  in  a  more  or  less  direct  rela- 
tion to  the  degree  of  the  hazard.  This  study  includes  only  cases 
where  the  hypertrophy  has  been  moderate,  and  if  the  same  mor- 
tality ratios  are  to  be  secured  hereafter,  the  same  care  must  be  ex- 
ercised in  the  future  to  exclude  considerable  degrees  of  hj^^ertrophy. 

Of  the  mortality  ratios  in  mitral  regurgitation,  we  feel  a  good 
deal  of  certainty.  It  is  fair  to  assume  a  probable  mortality  ratio  in 
the  neighborhood  of  170  per  cent,  in  average  cases,  of  as  low  as 
150  per  cent,  in  the  best  of  them,  and  of  as  high  as  225  per  cent, 
or  even  250  per  cent,  among  the  less  desirable,  depending  upon  the 
degree  of  the  hypertrophy.  Cases  of  heart  murmur  with  a  con- 
siderable degree  of  hypertrophy  are  practically  uninsurable. 

The  evidence,  too,  is  that  any  disturbance  of  the  rhythm  of  the 
pulse  is  an  added  handicap,  and  that  a  heart  murmur  with  an 
intermittent  or  irregular  pulse  is  a  more  serious  impairment  than 
one  without  it.  This  is  quite  in  accord  with  professional  opinion 
on  the  subject,  and  it  is  to  be  regretted  that  the  data  were  not  suf- 
ficient in  either  amount  or  detail  to  justify  more  specific  conclu- 
sions. It  is  proper  to  say,  too,  that  the  selection  of  these  risks  has 
been  very  rigid,  and  only  cases  with  slight  disturbances  of  rhythm 
have  been  insured  at  all. 

At  a  recent  meeting  of  the  Association  of  Life  Insurance  Med- 
ical Directors,  a  group  of  770  lives  insured  in  the  Northwestern 
Mutual  Life  Insurance  Company,  from  1906  to  1917,  was  re- 
ported by  Dr.  Fisher.  This  group  showed  a  low  mortality.  It  was 
made  up  of  cases  in  which  "a  heart  murmur  was  reported  present 
at  some  time  prior  to  acceptance  or  at  the  time  of  acceptance,  but 
was  considered  of  no  significance  .  .  ."  and  in  some  of  them 
"  after  repeated  examinations  by  a  competent  examiner  of  the  com- 
pany, the  heart  had  been  reported  normal.     Others  had  been  re- 
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jected  by  tke  Northwestern  at  some  time  in  the  past."  All  true 
organic  murmurs  seem  to  have  been  excluded  from  the  group,  so 
that  it  was  substantially  a  composite  of  functional  murmurs  and  no 
murmurs  at  all.  The  testimony  of  that  study  on  the  whole  may  be 
looked  upon  as  giving  some  support  to  the  results  brought  out  in 
this  study  of  functional  heart  murmurs,  namely,  that  up  to  about 
ages  35  to  40,  they  may  be  disregarded.  Above  that  age,  the  tes- 
timony suggests  that  these  murmurs  mean  something  more  serious, 
and  that  they  should  be  scrutinized  with  great  care,  and  the  doubt- 
ful cases  treated  little  better  than  mitral  regurgitation  or  aortic 
obstruction. 

Attention  is  called  to  the  very  high  mortality  among  those  lives 
in  which  rheumatism  seems  to  have  been  an  underlying  factor. 
The  combination  of  heart  murmur  with  a  history  of  rheumatism 
seems  to  constitute  a  very  serious  impairment.  An  analysis  of  our 
material  with  regard  to  the  lapse  of  time  between  the  attack  of 
rheumatism  and  the  examination  for  insurance  has  failed  to  dis- 
close any  appreciable  difference  in  the  mortality  ratios.  Hereto- 
fore, we  have  been  assuming  that  the  higher  mortality  known  to 
occur  among  these  risks  was  probably  not  far  from  the  sum  of  the 
extra  mortalities  incident  to  each  of  these  impairments  taken 
separately;  but  this  has  been  shown  not  to  be  the  case,  and  here- 
after such  risks  should  be  highly  rated  or  refused  insurance  alto- 
gether. 

Recently  it  has  been  claimed  that  acute  articular  rheumatism  is 
often  due  to  focal  infection,  and  that  when  the  source  of  that  in- 
fection has  been  eliminated,  a  recurrence  of  the  disease  is  unlikely. 
It  may  be  that  in  our  future  valuations  of  these  cases,  we  shall  be 
warranted  in  taking  this  fact  to  some  extent  into  account. 

Conclusions. 

Functional  heart  murmurs,  if  carefully  selected,  are  insurable 
among  young  applicants  at  standard  rates;  among  applicants  over 
forty  years  of  age,  at  rates  calculated  to  provide  for  a  substantial 
extra  mortality. 

Mitral  regurgitation,  if  carefully  selected,  may  be  insured  on 
terms  to  provide  for  a  mortality  of  from  150  to  250  per  cent.,  rat- 
ings above  170  to  depend  upon  the  degree  of  hypertrophy  present 
in  each  case. 

Aortic  obstruction  is  probably  25  points  less  favorable  than  mitral 
regurgitation. 
7 
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Hypertrophy  of  tlie  heart,  occurring  in  connection  with  heart 
murmurs,  constitutes  an  additional  impairment,  and  only  mod- 
erate degrees  of  hypertrophy  are  insurable. 

Irregular  or  intermittent  pulse  increases  the  hazard  of  heart 
murmurs,  and  if  more  than  slight,  the  combination  results  in  a 
very  high  mortality. 

A  heart  murmur  with  a  history  of  acute  articular  rheumatism  is 
a  very  serious  impairment. 
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Name   of  ApplicaJit^. 


-Date, 


Indicate  the  Location  of  Apex  by  X 
Indicate  Area  over  which  Murmur  is  Heard  by 
Indicate  Point  of  Greatest  Intensity  by  O 
Indicate  Direction  of  Trajismission  by  J 

Is  the  Murmur  Systolic  or  Diastolic? 

What  is  your  diagnosis  of  the  case? 

Rate  and  character  of  the  pulse 
after  exercise?  t5je5,„aifes.r_sidej 

Same,  tK,o_.n.iJiiXtes^  later? 


Are  there  any  evidences  of  failing 
compensation  such  as 
Cyajiosis  or  Dropsy? 


^    compensation  such  as  Dyspnoea, 


Any  additional  remarks  necessary 
to  a  full  understanding  of  the 
value  of  the  risk? 


SEE  OTHER  SIDE 
Signed 


Medical  Examiner. 

Facsimile  of  Heaet  Blank,  New  York  Life  Insitbance  Company. 

Medical  Examiner's  Report. 

(Dotted  Lines  Appear  in  Original  in  Red.) 
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AO.-^^ 


^'SYNOPSIS  OF  HE7 


■^ 


'Tjesions  of  right  heart  are 


cases,  the  Aortic  in 
and  the  Pulmonic  very 


Left  heart  involved  in  nearly  all  oases, 
very  rare. 

Mitral  Valve  involved  in  nearly  80%  of  all 
nearly  Z0%,  the  Tricuspid  in  nearly  Z%, 
rarely  indeed. 

It  is  always  well  to  examine  in  the  recumbent  as  well  as  in  the  erect 
posture.  Organic  murmurs  persist;  functional  are  apt  to  disappear 
with  change  of  posture. 

Blood  pressure  observations  are  of  great  value  in  the  study  of  a 
heart  murmur.   The  auscultatory  method  should  ^e   used,  and  the 
diastolic  as  well  as  systolic  pressure  taken,  both  before  and  after 
exercise.   If,  after  bending  over  and  touching  the  floor  six  times, 
the  blood  pressure  is  immediately  taken,  the  systolic  should  be 
found  considerably  above  the  normal,  but  dropping  back  within  two 
or  three  minutes  to  the  normal.   If  the  systolic  actually  falls 
upon  exertion,  the  myocardium  is  diseased.   If  at  the  same  time* 
the  diastolic  rises,  the  heart  has  no  reserve  power. 

The  murmurs  described  below  are  arranged  in  the  order  of  the  frequency 
of  their  occurrence.   Other  murmurs  are  very  rarely  found. 

ORGANIC. 


MITRAL  REGURGITATION.   Systolic.   Maximum  intensity  at  apex,  trans-i 

mitted  to  axilla,  heard  behind  at  ajigle  of  scapula. 
AORTIC  OBSTRUCTION.   Systolic.   Meiximum  intensity  at  right  second 

interspace  close  to  sternum.   Transmitted  upwards  into  great 

vessels  of  the  neck. 
AORTIC  REGURGITATION.   Diastolic   Replaces  or  follows  the  second 

sound.   Majcimum  intensity  at  second  right  interspace  to  third  left 

and  downwards  to  ensiform  cartilage. 
MITRAL  OBSTRUCTION. ■  Praesystolic,  running  into  first  sound.   Heard  in 

mitral  area.   Not  transmitted.   Usually  accompanied  by  a  thrill 

along  left  margin  of  heart  area. 

FUNCTIONAL. 

"FUNCTIONAL.   Systolic.   Usually  heard  at  pulmonic  area,  second  left 
interspace  or  at  left  border  of  sternum  or  in  mitral  area.   Char- 
acterized by  fact  that  it  is  not  transmitted,  is  unaccompanied  by 
hypertrophy  of  heart  or  any  other  evidences  of  abnormality. 
Usually  heard  only  in  the  erect  posture. 

Facsimile  of  Heart  Blank,  New  York  Life  Insurance  Company. 

General  Instructions. 

(Dotted  Lines  Appear  in  Original  in  K«d.) 
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Gain  and  Loss  on  Annuity  Business. 


BY 
J.  WALTEE  TEBBETTS. 


It  is  the  purpose  of  this  paper  to  present  certain  formulae  and 
to  discuss  methods  of  ascertaining  the  profit  and  loss  on  annuities, 
referring  in  particular  to  the  annuity  gain  and  loss  items  in  the 
annual  statement  to  the  State  Insurance  Departments.  The  writer 
has  not  been  able  to  find  any  papers  dealing  with  this  phase  of 
the  annuity  business,  and  a  review  of  the  reports  of  the  various 
companies  seems  to  clearly  indicate  that  there  is  a  considerable  dif- 
ference in  methods  of  calculation.  The  fact  that  the  difference  of 
net  gain  and  loss  in  two  successive  years,  in  the  company  with 
which  I  am  connected,  was  nearly  $100,000  on  a  moderate  amount 
of  business,  shows  that  the  subject  is  of  importance. 

There  are  two  conditions  which  may  tend  to  make  a  discussion 
of  this  subject  of  special  value  at  the  present  time:  first,  the  fact 
that  certain  companies  seem  to  be  giving  more  attention  to  the 
solicitation  of  annuity  business  and  have  greatly  increased  the 
amount  in  force  in  recent  years ;  second,  the  result  of  the  increase 
in  amount  of  income  insurance  policies,  which  contain  deferred 
survivorship  annuity  features.  The  greater  part  of  the  new  annuity 
business  of  some  companies  is  the  result  of  such  contracts. 

There  are  four  items  in  the  annuity  section  of  the  Grain  and  Loss 
Exhibit.  The  "Expected  Disbursements  to  Annuitants"  and  the 
"  Eeserve  Expected  to  be  Eeleased  by  Death "  must  be  calculated 
from  the  contracts  in  force  during  the  year.  The  "Eeserve  Ee- 
leased by  Death  of  Annuitants  "  must  be  ascertained  from  the  con- 
tracts canceled  by  death  and  from  those  changed  by  the  death  of 
one  party  where  more  than  one  life  is  involved.  In  the  case  of 
reversionary  annuities,  the  death  of  the  insured  makes  it  necessary 
for  the  company  to  increase  the  reserve.  This  increase  is  a  loss  in 
surplus  which  must  be  accounted  for  in  the  Gain  and  Loss  Exhibit. 
It  seems  that  it  can  be  best  shown  as  a  negative  "  Eeserve  Eeleased." 
This  subject  will  be  referred  to  later. 

The  "Actual  Annuity  Claims  Incurred"  is  the  amount  of  the 
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payments  during  the  year,  adjusted  by  the  amounts  unpaid  and 
checks  drawn  in  advance  for  both  the  beginning  and  end  of  the 
year.  The  four  items  mentioned  give  the  differences,  from  which 
the  gain  or  loss  from  annuity  mortality  is  ascertained. 

The  development  of  the  formulae  for  single  life  annuities  will  be 
shown  in  considerable  detail. 

dflj+l  "P  Px  QxO'X+f 

This  shows  that  the  reserve  at  the  beginning  of  a  contract  year  with 
one  year's  interest  thereon  is  equal  to  the  reserve  required  at  the 
beginning  of  the  following  year,  plus  the  expected  payment  and 
minus  the  reserve  expected  to  be  released. 

If  the  rate  of  interest  actually  earned  is  ;  and  the  rate  of  mor- 
tality is  rqx,  then 

lx(ix{l-{-j)=lx{l  —  rqx)  {ax+i -\- (r) , 

where  G  is  the  total  gain  from  interest  and  mortality  per  unit  sur- 
viving to  the  end  of  the  year. 

ax  +  jdx  =  a-r+i  +  ( 1  —  rqx)  —  rq^ax^^  -f  ( 1  — rqx )  G, 
Ux  +  Wx  =  aar+i  -j-  (1  —  qx) —  qx^x+i- 

Subtracting,  we  get 

{j  —  i)(ix=l{l — rqx)  —  (1  — 9x)] 

— {rqxax+i  —  J^a^+i )  +  ( 1  —  rqx)G, 
and,  therefore, 
{l  —  rqx)G  =  {j  —  i)ax-\-[{l  —  qx)  —  {l  —  rqx)'\ 

-{-{rqxax+i  —  qjdx^i), 

or,  the  gains  to  be  distributed  among  the  survivors  are  the  interest 
earned  in  excess  of  that  required,  plus  the  difference  between  the 
expected  and  the  actual  payments,  and  plus  the  difference  between 
the  actual  and  expected  reserves  released  by  death.  The  interest 
gains  for  the  Gain  and  Loss  Exhibit,  as  well  as  tlie  gains  from  load- 
ing and  from  voluntary  cessations,  which  latter  are  not  shown  in 
this  equation,  should  be  combined  with  the  corresponding  gains  for 
insurance  contracts.  The  gains  from  mortality  as  shown  in  the 
last  equation  [(1  —  qx)  —  (1 — rqx)]'\-{rqx(ix+i  —  qxCtx^i)   may  be 
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rearranged  in  the  following  form  [(1  —  q^) — qxax^i]  —  [(1 — rqx) 
—  rqi^x^i].  This  shows  that  gains  from  mortality  are  found  by 
subtracting  from  the  expected  payments  minus  the  reserves  ex- 
pected to  be  released,  the  actual  payments  less  the  actual  reserves 
released.  This  is  the  form  used  in  the  Gain  and  Loss  Exhibit  to 
show  annuity  gains. 

The  formula  for  the  curtate  annuity  payable  m  times  a  year  may 
be  developed  as  follows: 

Since 

^™^  .  m  —  1 

'"'''-'^'  +  -2^ 
approximately,  and 

Oz(l  +  i)  =  flx+i  +  Px  —  qxCtx+u 
then, 

77i  —  1 

d^\l  +i)  =  ttx+i  +px-  qxttx+i  +    2jn    (^  +  ^) 

Ttl  —  1 

=  aifi  +  Px-  qxai"^i  +  -^^  (i  +  Qx). 

Since  the  gains  used  in  the  annual  statement  must  be  based  on 
the  calendar  year  rather  than  the  policy  year,  we  must  develop  the 
formulas  on  a  basis  of  mean  reserves. 

TH/  "~"  1 

0^(1  +  ^)  =  a^T^  +  Px-i  -  qx-ia^f  +  -3^  H  +  qx-i), 

fn   1 

dTW  +i)  =  oi";?i  +  px-  qxaT^i  +  -2^  (^  +  g.), 

—  (1  +  t)  = qx-i H  —  (*  +  qx-i)' 

Take  one  half  the  sum  of  these  three  equations  and  let  Ma  repre- 
sent the  mean  reserve. 

Ma^.'-Jjd  -\-i)  =  Ma^^r^i  +  px-i  -  ^x-jil/a^xti  +  W  +  qx-i), 

,                 (m)   .          .                         •      ^-       *    gx-ia?*^  +  qxaT^i 
where  qx-ia\^i  is  used  as  an  approximation  to ^ — . 

But 

Px-i -^^  \{i -{■  qx-i)  ==  hO- -\- i -\- Px-i) 

=  h{l+Px-i)[l+'^-\-\qx-i, 
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and  igj-i/4  may  be  ignored,  for  when  t==.03  and  j^-j  =.04  its 
value  is  only  .0003.    Then 


(m) 


or 


il/aL"ii(l  +  i)  =  ilfa%+  ^-^^  (  ^  +  0  ~  ^^*^^' 

i/ai-lL^  +  (Maf_\  -  ^^t|^)  i  =  i/ai;>i  +^^^  -  g,-jMaa. 

That  is,  the  mean  reserve  at  January  1,  plus  the  interest  required 
to  maintain  the  reserve,  is  equal  to  the  reserve  at  December  31, 
plus  the  expected  payment,  and  minus  the  reserve  expected  to 
be  released.  The  formula  shows  that  the  reserve  released  by  death 
is  the  mean  reserve  at  the  end  of  the  year  and  that  the  expected 
payment  should  be  based  on  the  probability  of  living  until  July  1, 
the  average  date  of  payment.    Since 

Mag.  =  Ma,,,  =  "'  +  ^  +  ^  , 

the  formula  shows  that  the  calculation  for  curtate  annuities  can  be 
made  without  reference  to  mode  of  payment. 

The  formulae  for  the  complete  annuity  are  quite  interesting. 
Since 

ttx     —  "x    T^  2^  ^^* 

approximately,  and 

I;r  =  ^x(l+^)^ 

approximately 

1.(1+2)  =  (1  +  *)i-^.(l  +  2)  =  (1  +  i)n^x+i  +  7x(l  -  A^x)] 
=  1.+1  +  q.H  -  Ix+i)  +  gx[(l  +  *)*  -  1], 


and 

TTl  —  1 

dT\l  +  i)  =  a^;;\  +  Px  -  gx<\  +  ^^  {i  +  q.), 
then, 

a^'"J(l  +  2)  =  a'-TKl  +  0  +  ^^.(1  +  i) 

/    ^  /    ^  m   —    \    ,.  ^  1       — 

=  aSi  +  p*  -  ^xai"?!  +  -^^  {i  +  9x)  +  2^;^  -4x+i 
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Hence 

-J 

df  ^(1  +  i)  =  d:rH-\  +  2)x  -  gxd^'i  +  ^^  (i  +  ?x)  +  ^  (1  +  *)* 
and 

—  (1  +  i)  = ?x-4  •  —  +  —  (^  +  gx-j). 

Taking  one  half  of  the  sum  of  these  three  equations,  we  have,  using 
approximations  similar  to  those  used  above. 

But, 


l^£x-i 
4 


substituting  1  +  -  f or  (1  +  i)*.  If  we  ignore  ig'x-i/4:  as  we  did 
in  the  case  of  the  curtate  annuity,  we  have 

If  the  complete  annuity  is  payable  annually,  the  expected  payment 
1  —  q^_i{m  —  l)/2m  is  equal  to  1.  It  is  easily  seen  that  the 
difference  between  the  expected  payments  for  the  curtate  and  com- 
plete annuity  should  be  l/2m-gx_j,  as  shown  above. 

The  alteration  of  the  formula  for  any  premium-paying  annuity 
may  be  of  some  interest.  We  must  make  the  proper  adjustment  for 
the  mean  reserve  and  take  account  of  the  fact  that  a  premium  will 
be  due  in  the  middle  of  the  calendar  year,  provided  the  annuitant 
is  then  living. 

Then 

=  „Fa  —  qx-i-nVsi. 
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where  nVsi  and  P  denote  the  nth  year  reserve  and  the  annual  pre- 
mium.   The  formula  shows  that  there  is  no  expected  payment. 
Now, 

(n-iFa  4-  P)  (1+  t)  =  nFa  -  g,_i  •  „Fa, 

UFa  +  P)(l  +  2)  =  „+iFa  -  g.-n+iFa, 
and. 


(1  +  p._j)P  ^1+  ^^  -  P(l  +  i)  ^  P  -  9,_jP  -~Pq.-^. 


Taking  one  half  the  sum  of  these  three  equations,  we  have 

1  +  Px-i 


=  „+jMFa  -  9;,_j-„+iif  Fa  -  P 


adopting  approximations  similar  to  those  used  previously.     This 
formula  can  be  simplified  without  appreciable  loss  of  accuracy 

1  +  Vx-i  (  i  \ 

by  substituting  P  for   •  P  •  (  1  +  -  ) .       A  transposition  of 

the  formula  to 


=  n+jMFa  —  g^_i  •  „+ii¥Fa, 


shows  that  the  mean  reserve  at  January  1,  plus  the  interest  re- 
quired to  maintain  the  reserve  and  plus  the  expected  premium  pay- 
ment, is  equal  to  the  mean  reserve  at  December  31,  plus  the  reserve 
expected  to  be  released. 

The  mean  reserve  formulae  for  three  other  kinds  of  annuities 
are  shown.  These  formulae  are  developed  by  a  method  similar  to 
that  shown  above. 

Joint  Life  Annuity. 

i/a<ZV.-i(l  +  i)  =  il/a%.v+i  +  ^+^yP^^  ( 1  +  '- ) 

-(l-2?,_j.p,_j)Jfa(.';V.+j. 

The  expected  payment  is  the  probability  that  both  annuitants  will 
live  one  half  year,  and  the  mean  reserve  at  the  end  of  the  year  is 
released  if  either  die. 
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Joint  and  Survivorship  Annuity. 

-  Px-ig^j(Ma,^^  -  Ma^^O  -  g._j  •  g.-j3/a,^!j:^. 

If  only  one  party  dies,  the  reserve  released  is  the  difference  be- 
tween the  mean  reserve  for  the  joint  and  survivorship  annuity  and 
the  mean  reserve  on  the  life  of  the  survivor.  If  both  die,  the  whole 
joint  and  survivorship  reserve  is  released. 

Curtate  reversionary  annuity  with  premium  payable  in  middle  of 
calendar  year  if  both  be  living,  the  first  payment  to  be  made  l/2m 
of  a  year  after  the  death  of  x  if  y  be  living. 


2+ilv+J 


This  formula  is  independent  of  m.  It  shows  that  the  death  of  y 
releases  the  whole  mean  reserve  on  the  survivorship  annuity,  while 
the  death  of  x  only,  causes  the  company  to  set  up  the  difference 
between  the  reserve  on  the  life  of  the  beneficiary  and  the  reserve 
on  the  survivorship  annuity.  If  the  first  payment  is  due  at  the 
death  of  the  insured,  the  amount  payable  in  the  calendar  year  will 
be  increased  by  l/2m  giving  the  expected  payment  (m  +  l)/2m  X 
gx-i  Py-\'  The  additional  expected  payment  for  a  complete  an- 
nuity is  approximately  g^x-j  •gy_j/4m,  being  a  payment  of  l/2m 
if  both  die,  x  dying  first. 

The  item  of  expected  reserves  set  up,  which  appears  in  the  above 
formula  and  in  the  formulae  for  deferred  survivorship  annuities, 
and  in  the  annuity  feature  of  continuous  instalment  policies,  is  of 
especial  interest. 

The  Gain  and  Loss  Exhibit  does  not  provide  an  entry  showing 
either  this  item  or  the  corresponding  amount  of  actual  reserves 
set  up. 

A  simple  adjustment  can  be  made  by  subtracting  these  amounts 
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from  the  annuity  "  reserve  released  "  items.  This  will  cause  a  con- 
siderable reduction  in  these  items  for  a  company  which  has  a  large 
proportion  of  reversionary  annuities.  In  1918  the  deaths  of  the 
insured  in  this  class  of  annuities  caused  one  company  to  set  up 
annuity  reserves  of  $60,807  in  excess  of  the  reserves  released  by 
death.  The  reserves  expected  to  be  released  amounted  to  $62,375, 
and  the  reserves  expected  to  be  set  up  were  $44,927.  The  net  re- 
serves expected  to  be  released  therefore  were  $17,448,  making  the 
difference  in  actual  and  expected  reserves  released  $78,255.  This 
heavy  death  loss  amongst  the  insured  lives  was  probably  due  to  the 
high  death  rate  of  young  and  active  men  caused  by  the  influenza 
epidemic. 

The  following  general  formula  will  apply  to  all  annuities:  Mean 
reserve  January  1,  with  one  year's  interest  thereon,  plus  the  prob- 
able premium  with  one  half  year's  interest,  equals  the  mean  reserve 
December  31,  plus  the  expected  payment  with  one  half  year's  in- 
terest thereon,  and  less  the  reserve  expected  to  be  released. 

In  this  general  formula  we  can  substitute  the  premium  for  the 
"probable  premium  with  one  half  year's  interest"  without  ap- 
preciable loss  in  accuracy.  The  reserve  expected  to  be  released  can 
then  be  calculated  by  a  transposition  of  the  above  verbal  formula. 

The  reserve  expected  to  be  released  equals  the  mean  reserve  at 
the  end  of  the  year  plus  the  expected  payment  with  one  half  year's 
interest,  and  less  the  sum  of  the  mean  reserve  at  the  beginning  of 
the  year  with  one  year's  interest  thereon  and  the  premium  due. 

If  then  we  calculate  the  expected  payments  on  each  class  of  an- 
nuities, the  reserve  expected  to  be  released  can  be  easily  obtained 
for  the  whole  class.  If  the  expected  reserves  released  are  calculated 
in  this  way,  any  small  approximation  in  the  expected  payment  will 
cause  a  corresponding  change  in  the  expected  reserve  released. 

The  table  on  page  76  gives  a  summary  of  the  results  for  some  of 
the  more  common  annuity  plans,  showing  the  expected  payment 
and  the  reserve  released  by  the  death  of  one  or  both  parties. 

The  corresponding  values  for  any  other  form  of  annuity  can  be 
developed  in  a  similar  manner. 

A  review  of  the  reports  shows  that  several  companies  use  the 
actual  disbursements  to  annuitants  for  the  amount  of  their  ex- 
pected payments.  This  approximation  is  fairly  accurate  as  the 
ratio  of  the  actual  to  expected  disbursements  does  not  vary  to  any 
considerable  extent.  It  is  not,  however,  a  difficult  task  to  make 
the  required  calculations  by  the  formulae  shown  in  this  paper. 
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If  less  than  a  full  year's  installments  are  due  in  the  first  calendar 
year  of  payment  in  the  case  of  a  deferred  annuity,  an  adjustment 
of  expected  disbursements  should  be  made. 

The  new  issues,  revived  and  ceased  contracts,  vrill  require  special 
consideration. 

New  Issues. 

As  some  new  issues  will  have  annuity  payments  due  in  the  cal- 
endar year  of  issue,  the  expected  payments  will  be  that  proportion 
of  the  expected  pa3rments  for  a  full  year  which  the  payments  due 
bear  to  the  annual  payments. 

The  formula  for  a  new  annuity  applicable  to  the  year  of  issue 
can  be  expressed  in  the  following  general  form : 

Px  ( 1+  0  =  Ma.+j  +  E.P.  ( 1  +  i  )  -  E.R.R., 

where  P  is  the  premium  and  E.P.  and  E.R.R.  represent  the  ex- 
pected payments  and  expected  reserve  released.  We  can  calculate 
the  reserves  expected  to  be  released  by  the  transposition : 

E.R.R.  =  Ma,+j  +  E.P.  ^l+^^-P,^l  +  0. 

Deaths. 

The  expected  payments  and  expected  reserves  released  must  be 
calculated,  on  all  cases  altered  by  death,  by  use  of  the  same  for- 
mulae which  are  used  for  the  "in  force."  The  actual  reserves  re- 
leased or  set  up  must  be  calculated  for  these  same  contracts  by  use 
of  the  mean  reserves  at  the  end  of  the  calendar  year. 

Surrendered,  Not  Taken,  Lapsed,  Expired  and  Reinstated. 

If  it  is  desired  to  make  calculations  for  these  contracts,  the 
figures  may  be  based  either  on  the  actual  time  in  force  or  on  the 
assumption  that  they  are  in  force  on  the  average  for  one  half  of 
the  year.  The  "  not  taken  "  cases  should  be  excluded  and  the  rein- 
stated should  be  entered  in  a  manner  the  reverse  of  the  lapses. 
Since  many  of  the  lapses  on  reversionary  annuities  are  due  to  the 
unreported  death  of  the  beneficiary,  it  is  a  question  whether  the 
gain  from  reserve  released  on  such  contracts  should  be  added  to 
the  gain  from  annuities  or  that  from  lapses. 

If  the  calculations  for  the  expected  disbursements  are  made  in 
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the  manner  explained  in  this  paper,  the  combined  value  of  the  re- 
serve expected  to  be  released  may  be  obtained  most  easily  by  group- 
ing old  and  new  issues  and  contracts  ceased  or  altered  by  death. 
The  expressions  for  the  expected  reserve  released  are: 

Old  issues    E.R.R.  =  il/i -F  E.P.  Tl  +0  -  Mo{l  +  i)  -P 

New  issues  E.R.R.  =  Mi  +  E.P.  M+^j-PM+M 

where  Mq  and  M^  represent  the  mean  reserve  at  the  beginning  and 
end  of  the  year  respectively.  The  total  reserve  at  the  beginning  of 
the  year  will  include  all  contracts  in  force  at  that  time.  The  only 
adjustment  required  is  for  contracts  voluntarily  ceased.  The  total 
reserve  at  the  end  of  the  year  should  be  adjusted  to  include  all  con- 
tracts ceased  or  altered  by  death  and  to  exclude  contracts  changed 
from  some  other  plan  by  death. 

If  premiums  are  added  and  the  expected  payments  calculated 
separately  for  new  and  old  issues,  there  will  be  no  trouble  in  the 
application  of  these  methods  for  the  group. 

The  value  which  is  most  difficult  to  calculate  by  the  above  for- 
mulae is  the  expected  payment  on  survivorship  annuities.  The 
amount  of  this  item  in  1918  was  $348,  on  annuities  of  $43,082. 
The  calculation  can  be  simplified  without  much  error  by  assuming 
the  expected  payment  equal  to  i^x-j. 

The  value  of  g'x-§.-?y-j- (m  —  l)/2m  used  in  the  calculation 
of  the  expected  payment  on  complete  joint  and  survivorship  an- 
nuities payable  other  than  annually  can  also  be  ignored.  The 
amount  of  this  adjustment  item  on  annuities  of  $17,459  was  only 
$5.30. 

The  other  calculations  can  be  very  easily  made  by  use  of  a  table 
giving  the  mean  values  of  px  and  qx. 
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Formula  Used  by  the  Various  Companies  in  Com- 
puting THE  Expected  Mortality  on  Net 
Amount  at  Risk. 

BY 

ELGIN  G.   FASSEL. 

1.  Some  time  ago  information  was  secured  from  a  large  number 
of  the  companies  represented  in  this  Society,  giving  details  of  the 
methods  employed  by  them  in  calculating  their  expected  mortality 
on  net  amount  at  risk.  Thirty-four  companies  were  so  kind  as  to 
supply  particulars  of  definite  formulse  employed  in  obtaining  this 
value  and  several  others  intimated  that  this  figure  was  used  by 
them  merely  as  the  balancing  item  in  the  Gain  and  Loss  Exhibit 
without  any  attempt  at  a  direct  computation.  It  goes  without 
saying  that  the  various  formulae  were  studied  with  a  great  deal  of 
interest  and  the  following  are  some  of  the  facts  brought  out : 

(a)  No  fewer  than  twelve  distinct  formulae  are  in  use,  of  which 
some  may  be  regarded  as  pelding  accurate  results  and  others  as 
giving  approximations.  Some  companies  calculate  by  two  methods 
as  a  check. 

(h)  The  formulae  fall  naturally  into  two  groups  following  two 
distinct  principles  in  making  the  calculation. 

(c)  There  are  two  different  plans  used  in  adjusting  for  new 
issue  and  withdrawals. 

(d)  Instead  of  one  definite  value  being  yielded,  either  exactly  or 
approximately,  by  all  twelve  formulae,  there  are  actually  two  dis- 
tinct values  being  computed.  This  is  a  fact  that  does  not  appear 
to  be  generally  appreciated  and  it  is  part  of  the  purpose  of  this 
paper  to  show  that,  as  the  two  distinct  values  referred  to  depend  on 
alternative  plans  of  treating  actual  deaths,  a  company  will  obtain 
true  results,  or  fall  into  real  error,  according  as  it  does,  or  does  not, 
employ  a  method  of  computation  in  harmony  with  its  treatment  of 
actual  death  claims. 

(e)  With  regard  to  withdrawals  and  new  issues,  nearly  all  the 
companies  make  the  assumption  that  such  policies  are  exposed  for 
exactly  six  months  during  the  year  of  actually  being  written  off  or 
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on  the  books  and  it  would  appear  that  any  attempt  at  further  re- 
finements is  of  doubtful  value,  as  is  pointed  out  near  the  close  of 
this  paper. 

2.  In  presenting  the  Society  with  the  results  of  this  investigation, 
formulas  under  a  uniform  notation  have  been  constructed  in  ac- 
cordance with  the  details  supplied  by  the  various  actuaries,  and 
these,  along  with  numerical  values  for  a  simple  model  company, 
are  arranged  in  groups  showing  their  special  characteristics.  The 
chief  difficulty  in  the  way  of  a  comparison  of  general  expressions, 
such  as  those  here  dealt  with,  always  lies  in  the  want  of  a  clear 
understanding  of  the  assumptions  that  they  involve  and,  with  this 
in  mind,  the  paper  first  gives  a  discussion  of  the  subject  in  gen- 
eral terms  that  shows  how  various  "typical  formulae"  may  be  de- 
rived, and  at  the  same  time  makes  clear  the  relations  existing 
between  them  and  the  assumption  on  which  they  rest.  Part  I  has, 
however,  studiously  been  made  as  brief  as  possible,  with  the  dis- 
tinct object  of  giving  only  such  conclusions  as  will  best  serve  as  a 
basis  for  examining  the  methods  actually  in  use,  and  on  comparing 
the  methods  shown  in  Part  II  it  is  striking  to  observe  how  closely 
the  typical  formulffi  theoretically  deduced  are  actually  applied  in 
practice. 

Explanation  of  Symbols. 

3.  AM  =  Actual  mortality  on  net  amount  at  risk  for  a  calendar 

year,  January  1  to  December  31,  which  is  referred  to 
as  'Hhis  year." 

EM  =  Expected  mortality  on  net  amount  at  risk,  correspond- 
ing with  AM. 

qV,  ^V,  ^V  represent  the  ordinary  terminal  reserves  for  any 
given  policy  as  at  its  policy  anniversary  last  year,  this 
year,  and  next  year. 
Similarly : 

fyP  and  iP  are  the  net  premiums  payable  at  the  policy  anni- 
versary last  year  and  this  year; 

^q,  ^q  are  the  corresponding  rates  of  mortality; 

lilf  and  2^^  are  the  corresponding  mean  reserves,  where 

Jc,  2^'  are  the  ordinary  "  terminal "  costs  of  insurance, 

,i-=og(i-,y),  ,fc=-,g(i-jo. 
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A  represents  all  policies  on  the  books  on  January  1 ; 

Tf  represents  all  policies  withdrawing  this  year; 

C"  represents  all  death  claims  during  last  year  where  death 

occurred  after  the  policy  anniversary  during  last  year; 
C ,  and  C" ,  represent  all  death  claims  during  this  year  where 

death  occurred  before,  and  after,  the  policy  anniversary 

during  this  year; 
iV  represents  all  policies  newly  issued  this  year ; 
B  represents  all  policies  on  the  books  December  31. 
Hence : 

Ax-\,  Wx-u  Cx-i,  C'^-1,  Cx,  Nx,  Bx  relate  to  policies  that 

would  be  of  attained  age  x  at  the  policy  anniversary 

this  year. 
Ajh,  etc.,  mean  the  totals  obtained  by  adding  together  the 

appropriate  values  of  Jc  for  all  the  policies  comprised  in 

A,  etc. 

"ZBxj — r^j —  (1  —  2M),  etc.,  mean  taking  the  total  of  the 

proper  values  of  (1  —  2^)  applicable  to  all  policies  in- 
cluded in  Bx,  multiplying  by  the  corresponding  value  of 
dx/ {Ix -{- Ix+i)  and  then  adding  together  the  resulting 
amounts  for  the  successive  values  of  x;  etc. 

4.  It  is  scarcely  necessary  to  point  out  that  this  paper  deals  with 
the  ordinary  plans  of  assurance  valued  with  full  net  premium  re- 
serves and  that  the  modifications  applicable  to  other  conditions 
need  not  be  referred  to. 

'  PAET  I:  THE  CALCULATION  IN  GENEEAL  TERMS. 

5.  AM  is  obtained  by  deducting  from  the  sums  assured  under 
policies  becoming  death  claims  during  the  business  year  the  amount 
of  reserve  that  has  already  been  accumulated  under  them.  EM 
may  be  defined  as  the  value  that  AM  would  have  if  the  deaths 
actually  experienced  were  exactly  in  accordance  with  those  assumed 
in  the  basic  mortality  table. 

If  the  company  actually  experiences  during  the  year  death  rates 
that  are  uniformly  50  per  cent.,  say,  of  the  tabular  rates,  then 
AM  =  ^EM,  That  is,  the  ratio  AM/EM {=50  per  cent.)  is  a 
measure  of  the  relation  between  actual  and  assumed  mortality  rates. 
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Also,  whereas  AM  is  the  amount  of  funds  actually  applied  to  the 
payment  of  claims,  EM  is  the  amount  provided  by  the  reserves, 
which  are  calculated  to  meet  deaths  up  to  the  full  tabular  rates; 
therefore  EM-AM  gives  the  mortality  surplus.  The  use  made  of 
the  computed  value  of  EM  lies  in  a  study  of  these  two  relations,  the 
ratio  AM/EM  serving  as  a  gauge  of  actual  mortality  rates  and 
the  difference,  EM-AM,  showing  the  mortality  surplus. 

6.  In  treating  actual  deaths  some  companies  make  the  assump- 
tion that  claims  are  paid  only  on  policy  anniversaries  and  others 
regard  claims  as  paid  as  soon  as  possible  after  death  occurs.  That 
is  to  say,  in  some  cases  AM  is  obtained  by  deducting  the  terminal 
reserves  for  the  policy  years  of  death  and  in  other  cases  there  are 
deducted  the  corresponding  mean  reserves.  These  are  the  different 
plans  of  treating  actual  deaths  referred  to  in  Paragraph  1  and  it  is 
remarkable  that  for  each  of  these  two  distinct  values  of  AM  there 
is  a  corresponding  value  of  EM,  so  that  the  ratio  AM /EM  and  the 
difference  EM-AM  remains  practically  unaltered. 

Terminal  Eeserves  Deducted  under  Actual  Claims 

7.  It  will  be  seen  that  sufficiently  satisfactory  results  will  be  ob- 
tained by  considering  that  all  policy  anniversaries  fall  on  July  1 
and  that  all  withdrawals  occur  on  June  30,  the  tacit  assumption 
being  made  that  policies  are  in  full  force  from  the  time  they  are 
written  on  the  books  until  they  are  written  off.  Also,  as  AM  and 
EM  may  be  regarded  as  totals  taken  over  a  great  many  groups  of 
similar  policies,  we  may  start  with  a  particular  group  of  similar 
policies  and  then  draw  general  conclusions. 

8.  Suppose  a  number  of  similar  policies  were  issued  on  July  1, 
several  years  ago,  there  being  no  terminations  except  by  death,  and 
let  there  be  oX,  ^,  iX  and  ^X  policies  in  force  on  July  1  last  year, 
January  1,  July  1  and  December  31  this  year ;  also  let  8",  S'  and  8" 
be  the  deaths  actually  occurring  between  these  dates. 

9.  Then,  supposing  terminal  reserves  to  be  deducted  under  actual 
claims,  ^ilf  =  8'(1  — ,F)-|-8"(1  — ,7). 

To  determine  what  is  the  correct  corresponding  value  of  EM  is 
a  much  more  difficult  problem  than  appears  at  first  thought.  A 
reasonable  answer  is  as  follows :  Out  of  the  oX  policies  in  force  July 
1  last  year  the  company  was  prepared  to  meet  Qk^q  claims  during 
the  ensuing  policy  year,  of  which  ^oX^^q  might  be  expected  between 
January  1  and  July  1  this  year.    Also  seeing  that  y\  policies  actu- 
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ally  persist  to  July  1  this  year  and  pay  the  premium  then  due,  the 
company  is  in  a  position  to  meet  ^XiQ  claims  during  the  next  policy 
year,  of  which  ^^X^q  might  be  expected  between  July  1  and  De- 
cember 31,  i.  e., 

EM  =  ioXog(l  -  iF)  +  liXigCl  -  2F) 
and  since 

oX  =  iX  +  50,    iX  =  .X  +  5", 

.-.    EM  =  (.X  +  d')hk  +  (3X  +  nhk- 

10.  This  is  the  formula  applicable  to  policies  that  persist  all  year 
if  death  does  not  supervene.  It  is  not  difficult  to  see  that  in  accord- 
ance with  the  assumptions  in  Paragraph  7  the  corresponding  for- 
mulae for  withdrawals  and  new  issue  are  similar  to  the  first  and 
second  terms  respectively  of  the  expression  just  given.  We  can, 
therefore,  immediately  write  for  the  whole  company: 

AM  =C' {1  —  ,V)-\-  C" {1  —  .V)  EquationI, 

EM=  {A  +  C°)i,fc  +(£  +  C")i^k  Equation II  (a), 

because  A  covers  the  main  body  of  policies  as  at  January  1  together 
with  withdrawals,  and  B  covers  the  main  body  of  policies  as  at  De- 
cember 31  together  with  new  issue,  while  C°,  C  and  C"  represent 
the  actual  deaths.  This  formula  is  in  use  by  a  number  of  companies 
exactly  as  shown  and  may  be  regarded  as  the  correct  fundamental 
formula  from  which  other  methods  are  deduced. 

11.  Sometimes  C",  which  are  deaths  actually  occurring  this  year, 
is  substituted  for  C°,  which  are  deaths  actually  occurring  last  year, 
so  that: 

EM  =  A^^h  +  B^.lc  +  C'iifc  +  C'^^Jc. 

Using  the  relation  A  =  B  —  N-\-W  +  C'-{-C",  there  is  given: 

EM  =  B{^,Tc-{-hk)—Ni,h^Wl,]c-i-C\Tc-^C"{i,lc  +  ^,Tc). 

Since  N^-Jc=^0  and  C'{^.Jc  —  ^Jc)  is  comparatively  very  small, 

EM  =  B(i,k-]-i,lc)-{-Wi,lc 

-f  (C  +  C")  {^,Jc  +  ^,h)         Equation  III  (a). 

It  will  be  seen  that  Equations  II  (a)  and  III  (a)  illustrate  the 
two  methods  of  adjusting  for  withdrawals  and  new  issue  referred 
to  in  Paragraph  1. 
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12.  In  accordance  with  II  (a),  the  terminal  cost  of  insurance,  2^, 

is  taken  out  for  all  policies  in  force  December  31 
Indirect         ^^^  ^j^g  appropriate  addition  for  deaths  is  made. 

•^TemkiTr*'      "^^^^  y^^^'^  "^^^^  relates  only  to    {B  +  C")i-2k 
Costs.  because  the  value  of    {A  —  C°)^-ife  is  available 

from  last  year's  calculations.  By  merely  aver- 
aging these  two  results  the  proper  adjustment  for  withdrawals  and 
new  issue  is  made  automatically. 

13.  Under  Equation  III  (a)  an  independent  calculation  of  EM 
is  made  each  year,  in  which  no  reference  is  made  to  the  preceding 

year's  work.    By  this  plan  deaths  during  the  year 

Direct  ^^^  treated  as  if  in  force  all  year  and  for  them,  as 

Adjustment:  ,  ,       ^^  „ 

"Mean"  Costs.  ^^^^  ^^  policies  persisting  all  year,  the      mean 

costs  are  taken.  Withdrawals  and  new  issue  are 
adjusted  for  directly  by  giving  effect  to  only  one  half  year's  ex- 
posure in  the  calculation  made  for  them. 

14.  Parallel  with  the  two  plans  of  adjusting  for  withdrawals 
and  new  issue,  there  are,  as  indicated  in  Paragraph  1,  two  distinct 
principles  employed  in  making  the  main  calculation.  These  are 
based  on  the  alternative  values  for  the  cost  of  insurance: 

,fc  =  „5(l_,7)  and  ,lc  =  {,V  +  ,P){l  +  i)-,V 
which  give  the  further  expressions 

i.,i^=,3/(i  +  t)-,y(i  +  it) 
|.,fc=(,y  +  ,p)(i  +  |t)-,M 

15.  The  first  relation  Jc  =  oq{l  —  ^F)   expresses  what  may  be 
termed  C.  D.  Higham's  Principle  in  calculating  the  EM  by  apply- 
ing the  rate  of  mortality  to  the  net  amount  at  risk 

Higham  s        g^g  explained  in  his  classical  paper,  J.  I.  A.,  XX, 

Ap^P^a'Son  of    ^^^   (see  also  J.  L  A.,  XXXII,  397,  and  T.  A, 

Mortality  Eate.    S.  A.,  IX,  143).    The  plan  proposed  by  him  is  to 

bring  together  all  policies  of  same  attained  age, 

deduct  reserves  from  sums  assured,  and  multiply  the  residue  by 

the  appropriate  mortality  factor.     This  method  is  in  some  cases 

actually  followed  in  practice,  as  will  be  seen,  and  the  frequent  plan 

of  adding  together  terminal  costs  or  mean  costs  for  the  individual 

policies  is  but  a  modified  way  of  performing  the  same  operation. 


118  FORMULA   USED   BY   VAEIOUS    COMPANIES 

16.  The  alternative  relations,  iifc^(o^  +  o-P)  (1 +  0 — i^^  etc., 

as  given  above,  form  the  basis  of  what  may  be 

Hardy's         kj^Q^^  ^s  G.  F.  Hardy's  Principle.     (See  J.  I.  A., 

Principle:        -j^^^    ^^^    XXXII,  401;  and  T.  A.  S.  A.,  IX, 

Accumiilation  of  ^  ^  ^  .  '      ,  .      ,  •         ,      «         , 

Reserves  and     !'*'•)     This  plan  recognizes  the  fact  that  reserves 

Premiums.       and  net  premiums  are  scientifically  calculated  to 
give  proper  effect  to  mortality  and  interest,  so  that 
by  applying  the  rate  of  interest  it  is  possible  to  obtain  the  EM  with- 
out having  recourse  to  the  rate  of  mortality. 

17.  The  typical  formulae  for  indirect  and  direct  adjustment  as 
given  in  Equation  II  (a)  and  Equation  III  (a)  are  stated  in  con- 
formity with  Higham's  principle. 

The  corresponding  formulae  which  are  in  accordance  with  Hardy's 
principle,  and  which  can  easily  be  shown  to  be  equivalent  to  Equa- 
tion II  (a)  and  Equation  III  (a)  respectively,  are: 

^ilf  =  i(4  +  C°)[(o7  +  oP)(l  +  ^)-x^] 

J^i{B-^C")[{,V-{-,P){l-\-i)—,V]     Equation  II  (&). 
and 

EM  =  A,M  {1  -\-  i)  +  [(A  —  W  -{-  N),P  —  W,V]{1  -\-  ^i) 

_  (5  _}-  C"  +  0" )  2^        Equation  III  ( 6 ) . 

Mean  Eeseeves  Deducted  undee  Actual  Claims. 

18.  The  two  pairs  of  alternative  formulae  just  given  have  been 
obtained  on  the  assumption  of  "  terminal  reserves  deducted  "  under 
actual  claims.  It  is  interesting  to  see  the  manner  in  which  it  is 
possible  to  deduce  from  them  the  corresponding  formulae  for  "  mean 
reserves  deducted." 

By  a  simple  transformation, 

1  -  (1  +  li),M  =  1  -  (1  +  i)  (o^+oP+xFj  ^  ,.^^ 

,        (l+i)(oF  +  oP)-iF      .,,^•,Jr,^.' 

=  (1  -  iV)  -  hoqa  -  iV)  +  |^(l3/  -  JO 
i.  e.,  dividing  by  (1  +  ^i). 
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The  term  {^M  —  iT^)V(2  +  ^)  may  be  either  positive  or  neg- 
ative and  is  always  comparatively  small  and  in  dealing  with  pol- 
icies as  actually  on  a  company's  books  it  may  be  ignored.    Hence : 

^.-iM  =  ^(l-iF)(l-^og). 


2  +  i      '  2  +  i 

19.  The  significance  of  this  relation  is  that  if  we  obtain  the  net 
mortality  on  death  claims  by  using  2/(3  +  i)  X  face  amount  of  pol- 
icies terminated  by  death  as  the  sum  assured  and  deduct  the  corre- 
sponding mean  reserves,  then  we  shall  obtain  exactly  the  same  re- 
sult by  following  the  alternative  plan  of  using 

^    (l-|og)(l-iF) 


2  +  i 
or 

2 


2-}-z 


(1-Ii9)(l-2F), 


as  the  case  may  be,  for  each  unit  assured  under  the  death  claims. 
That  is: 

AM  =  C'(  2^  -,m\  +  C"(^  ^.  -  2M  ^     Equation  IV. 

=  2C;_,2^.(l-kx-i)(l-iF) 

-fsc;'2|r.(i-kx)(i-2T0. 

The  first  of  these  almost  identical  values  for  AM  shows  the  form 
analogous  to  that  in  Equation  I.  and  is  the  method  to  be  used  in 
obtaining  AM  in  practice  where  mean  reserves  are  deducted.  The 
second  value  exhibits  clearly  wherein  the  difference  lies  between 
AM  by  formula  IV.  and  AM  by  formula  I.,  and  by  proceeding 
with  similar  assumptions  and  the  same  method  as  before,  we  have 
as  the  expression  analogous  to  Equation  II  (a) : 

EM  =  ^.[Z{A,.^  -\-  CLi)(l  -  kx-i)hk 

+  s(5.-f  c:')(i-kx)i2^]. 

20.  If  ^x_i  and  qx  represent  the  mortality  rates  actually  expe- 
rienced, then   {Ax.^-i^Cl_^)il  —  lqx.^)=A^.,  and   {B^+C")X 


120  FORMULA    USED    BY    VARIOUS    COMPANIES 

i'i-  —  Wx)=Bx.  Hence  if  (1  — i?a;-i)=r(l  — ig:r-i)  and 
(1  —  Iqx)  =r(l  —  iqx),  the  foregoing  expression  becomes 

2r 

EM  =  ,r-— .  [S^:,_i  •  ^ik  +  25x^2^-].     Equation  V. 

The  value  of  r  is  always  very  close  to  1  and  it  is  usual  to  assume 
T=l,  exactly.  (In  the  case  of  100  per  cent,  actual  mortality  expe- 
rience r  =  l,  and  for  very  low  actual  rates  or  rates  up  to  200  per 
cent,  of  the  tabular  mortality,  the  resulting  error  in  E  does  not 
ordinarily  exceed  1/100.  In  the  case  of  the  model  company  the 
error  is  seen  in  Paragraph  30  to  be  less  than  1/500.) 

21.  The  formulse  corresponding  with  Equation  II  (a)  and  Equa- 
tion III  (a.)  are  accordingly: 

2 

EM  =  i^— -.  [Alik  +  BhM  Equation  VI  (a) . 

and 

EM  =  i^.[B(hik+hJc)-\-{C'-hC"-\-W)^ik].     Equation  VII  (a). 

Also  the  expressions  analogous  to  Equation  II  (6)  and  Equation 
III  (&)  are  seen  to  be: 

EM=~^.[A[ioV+oP)il+i)-iV}+B{(^V+iPKl-\-i)-oV}] 

Equation  VI  (6). 
and 

EM=AiM+7r^.[AiM+B2M]+BiP-{C'+C"+W)iV-B2M. 

Equation  VII  (6). 

22.  We  have  accordingly  arrived  at  a  set  of  four  typical  formulae 
for  "  terminal  reserves  deducted  "  and  an  analogous  set  for  ''  mean 
reserves  deducted,"  which  may  be  scheduled  as  follows.  By  tracing 
the  steps  leading  to  the  different  expressions,  it  is  easy  to  observe 
the  particular  characteristics  of  each  one,  as  well  as  to  see  the  rela- 
tions that  exist  between  them.  The  principal  features  of  these 
typical  formulae  are  presented  in  the  practical  formulae  given  in 
Part  II,  so  that  by  referring  to  the  corresponding  typical  formulae 
in  Part  I  it  is  easy  to  reach  valuable  conclusions  about  those  in 
actual  use. 
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General  Adjustment  for  Issue 

AM.  Principle.  and  Terms.  EM. 

_                      ^        -.       ,  .  ^TT-  ,.  /      Indirect  —  Equat.  II  (a) 

Face     amount     of     claims  fHighain  [      Direct     —Equat.  Ill   (a) 

minus    Terminal   Reserve  ■<  ^xj-      .       -o^  tt/t-n 

(Equation  I.)  tnard,  {     itT-Z^'-  HI  W 

2/(2 -fi)  X  Face     amount  f  Indirect  —  Equat.     VI  (a) 

of    claims,    minus    Mean  j^^S^^^  \  Direct     —Equat.  VII  (a) 

Reserve  1  Hardv  /  Indirect  —  Equat.     VI   (b) 

(Equation  IV.)  L        "J'  |  Pi^eet    —Equat.  VII  (6) 

23.  In  passing,  it  is  of  profit  to  point  out  that  the  plan  of  de- 
ducting terminal  reserves  under  actual  claims  is  in  harmony  with 
the  common  procedure  in  actuarial  calculations  and  is  strictly 
correct  where  death  claims  are  paid  only  on  policy  anniversaries. 
On  the  other  hand,  the  plan  of  deducting  mean  reserves  from 
2/{2  -\-i)X.  sums  assured  is  based  on  the  fact  that  claims  are 
settled  in  practice  as  soon  as  possible  and  treats  them  as  paid  at  the 
moment  of  death,  at  which  time  the  amount  of  claims,  as  provided 
by  the  reserves,  is  2/(2 +  t)X  face  amount  assured.  (The  usual 
net  premiums  and  policy  reserves  assume  that  there  will  on  the 
average  be  six  months  after  death  before  a  claim  is  paid  and  the 
balance  of  i/{2  -\-i)  X  face  amount  may,  therefore,  be  looked  upon 
as  made  up  out  of  interest  earnings.)  The  method  of  deducting 
mean  reserves  possesses  a  number  of  distinctive  features  of  which 
the  following  are  two : 

(1)  No  adjustment  is  required  for  actual  claims  when  obtaining 
EM,  as  these  are  given  the  same  effect  as  other  terminations. 
(Compare  Equations  VII  (a)  and  III  (a).) 

(2)  The  "Interest  Required  to  maintain  the  Reserve"  for  the 
gain  and  loss  exhibit  is  the  amount  that  would  actually  be  earned 
by  keeping  the  reserve  invested  at  the  valuation  rate.  It  is  easily 
shown  that,  where  a  fund  Ut  is  kept  invested  at  rate  i,  the  interest 

earned  on  it  during  the  interval  a  to  &  is  S    i   Ut  •  dt,  where 

at' 

8:=  force  of  interest,  =2i/(2  +  i),  (approx.).  Where  TJt  in- 
creases or  decreases  steadily,  a  close  approximation  is  i{h  —  a)  X 
(Z7o4-  Uh)/{2-\-i),  whence  the  interest  that  would  be  earned  on 
the  policy  reserves  during  the  year  is  {A-JSL -\-BoM)i/2\-\-i). 
This  is  exactly  the  amount  of  interest  involved  in  Equation 
VII  (&). 

24.  Comparison  of  Equations  II  {a)  and  VI  {a)  shows  a  remark- 
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able  relation.  If  from  EM  for  "terminal  reserves  deducted"  we 
subtract  the  adjustment  for  deaths,  we  can  obtain  EM  for  "  mean 
reserves  deducted  "  by  multiplying  the  result  by  2/  (2  + 1) . 

PAET  II:  THE  FORMULA  IN  ACTUAL  USE. 

25.  The  following  formulae  are  those  actually  employed  by  the 
various  companies  in  their  annual  calculation,  with  the  exception 
that  they  may  in  some  instances  vary  from  actual  practice  in  minor 
details,  owing  to  vagueness  in  some  of  the  information  supplied. 
The  numerical  values  shown  are  those  corresponding  to  the  simple 
model  company  of  which  details  are  given  at  the  end  of  the  paper. 

Higham's  Principle:  Application  of  Mortality  Rate  to 
Net  Amount  at  Risk. 

A.  Indirect  Adjustment. — Obtain  a  value  for  business  in  force 
at  end  of  year ;  averaging  this  figure  with  the  corresponding  amount 
for  last  year  adjusts  for  new  issue  and  withdrawals  automatically. 
There  may  be  an  additional  adjustment  for  deaths. 
Formula  (1).     [2 (terminal  costs)].     Seven  companies.     371530. 

EM  =  m-\-CO),k-^l{B  +  C")Jc. 

This  formula  may  be  regarded  as  giving  the  correct  value  for  a 
company  that  deducts  terminal  reserves  in  obtaining  its  actual  mor- 
tality. The  procedure  is  to  take  out  the  cost  of  insurance  for  each 
policy  and  add  these  amounts  in  exactly  the  same  way  as  the  policy 
reserves  are  added  as  at  the  end  of  the  year,  taking  also  the  cost  of 
insurance  for  death  claims  occurring  after  the  anniversary  in  the 
year.  This  gives  the  second  half  of  the  formula  and,  as  K  J.  +  C°)-Jc 
is  the  corresponding  figure  that  is  available  from  last  year's  work, 
EM  is  obtained  by  averaging  it  with  this  year's  amount.  Some  of 
the  companies  use  the  simpler  form, 

EM  =  ^A^h  +  ^B^k  (=370034) . 

Formula  (2).    [Described  by  R.  G.  Hunter— T.  A.  S.  A.,  IX,  143.] 

Three  Companies.  372691. 

-1  +  -Bx  +  Cx-i  +  Cx 


^^=^Kfe+!)[- 


2 


I 
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In  this  method  the  adjustment  for  new  issue  and  withdrawals  is 
effected  before  applying  the  mortality  rate.  All  policies  in  force 
December  31  are  listed  by  attained  age  showing  sums  assured  and 
the  reserves  as  at  that  date.  Averaging  these  amounts  with  the  ap- 
propriate amounts  available  from  last  year's  calculations  adjusts 
for  issue  and  withdrawals  and  to  these  average  amounts  are  added 
the  additional  values  indicated  on  account  of  deaths.  In  practice 
the  mortality  rates  are  applied  to  the  "  sums  assured  "  portion  and 
"reserve"  portion  separately^,  so  that  the  formula  supplies  the  ex- 
pected claims  and  the  expected  release  of  reserves,  the  difference 
between  which  is  EM. 
Formula   (3).  One  Company.  372699. 

EM  =  2^._i  T^~rr  (1  - 1^)  +  2Sx  rjrr~  (^  -  2^^)- 

This  formula  is  remarkable  in  that  it  yields  a  good  approxima- 
tion to  the  value  given  by  formula  (1)  although  it  makes  no  special 
adjustment  for  policies  becoming  death  claims,  which  are  treated 
the  same  as  any  other  form  of  termination.  The  advantage  of 
formulae  (3)  and  (3)  is  that  they  employ  mean  reserves  that  are 
already  available  from  the  work  done  in  making  the  annual  val- 
uation. 

B.  Direct  Adjitstment. — Calculate  EM  each  year  independently 
of  any  other  year's  work,  new  issue  and  terminations  being  treated 
differently  from  business  in  force  all  year. 
Formula  (4).     [2 (mean  costs).]         Ten  Companies.        371537. 

The  "mean"  cost  of  insurance  is  added  for  each  policy  in  the 
same  way  as  mean  reserves,  when  making  the  policy  valuation,  and 
a  deduction  is  made  as  indicated  for  withdrawals.  Some  of  the 
companies  use  a  cruder  form,  EM  =  B^Jc -\-  Jc) .  (  =  359216.) 
This  modification  would  seem  to  be  unsatisfactory  because  it  over- 
looks exposure  under  all  terminations;  it  apparently  is  employed 
because  under  it  EM  can  be  obtained  by  methods  strictly  analogous 
to  those  used  in  making  the  year  end  valuation,  which  yields  the 
value  B2M. 
Formula  (5).  One  Company.  371734. 

EM  =  {A  —  iW),Tc  -{-  N  '  l^k. 
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This  formula  uses  only  the  "terminal"  cost,  and  the  closeness  of 
the  approximation  to  the  value  by  formula  (4)  is  due  to  the  fact 
that  1^  does  not  usually  differ  greatly  from  ^d^;  +  jfc). 

Formula  (6)  Four  Companies.  366016. 

This  is  an  approximate  method  that  uses  the  mean  reserves  avail- 
able from  the  valuation,  the  reserves  being  listed  by  attained  age, 
deducted  from  the  corresponding  sums  assured,  and  the  balances 
multiplied  by  the  appropriate  mortality  factors.  If  in  this  formula 
deaths  were  treated  in  exactly  the  same  way  as  withdrawals  the 
value  would  be  365279. 

Formula  (7)  One  Company.  371671. 

Eilf  =  2(J,_i-ir,_0^(^  +  ^)[l-(iM+iiP)(l+2)] 

This  formula  can  be  proven  to  be  almost  identical  with  formula  (4) . 

hardy's  principle:  accumulation"  of  reserves  and  net 
premiums. 

A.  Indirect  Adjustment. —  (As  before.) 
Formula   (8).  Eight  Companies  371530. 

^ilf  =  i(l  +  C°)[(oF  +  oP)(l  +  t)-T^] 

This  method  involves  taking  out  initial  and  terminal  reserves  for 
policies  in  force  December  31,  as  well  as  death  claims  occurring 
after  the  policy  anniversary  in  the  year.  This  jdelds  the  second 
term  of  the  formula,  and  the  value  of  EM  is  obtained  by  averaging 
tliis  amount  with  the  corresponding  figure, 

which  is  available  from  last  year's  work.  It  is  noteworthy  that  the 
initial  and  terminal  reserves  at  the  same  time  yield  the  policy 
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liability  as  at  December  31,  viz.,  -BK^T  +  jP-j- o^)-     As  in  the 
case  of  formula  (1),  some  companies  use  the  simpler  form, 

-^B[,V-^,P){l-^i)-,V].     (=370035.) 

Formula  (9).     [Described  by  J.  D.  Craig,  T.  A.  S.  A.,  IX,  225.] 

One  Company.  369577. 


EM 


ha 


A  1    +*       <     If 


1  - 


(la 


2  +  i 


+  hh 


B- 


B2M 


1  - 


96 


2  +  i 


The  values  of  a  and  h  are  to  be  obtained  as  explained  in  the 
paper  referred  to  and  in  the  present  case  are,  a  =  39.5125  and 
h  =  39.3078.  This  formula  is  based  on  knowing  the  reserves  as  at 
the  end  of  next  year  in  the  case  of  all  policies  in  force  December 
31  this  year.  The  procedure  is  to  determine  what  contribution  will 
be  made  to  next  year's  value  of  EM  on  account  of  the  policies,  B, 
commencing  next  year,  this  contribution  being  split  into  two  parts 
applicable  to  the  periods  January  1  to  June  30  next  year  and  the 
ensuing  July  1  to  December  31.  Having  obtained  the  partial  value 
that  is  applicable  to  the  period  January  1  to  June  30  next  year, 
the  assumption  is  made  that  this  same  figure  represents  the  value 
of  EM  applicable  to  the  period  July  1  to  December  31  of  the  pres- 
ent year.  The  total  EM  for  this  year  is  then  obtained  by  adding 
this  amount  to  the  similar  figure  available  from  last  year's  cal- 
culation. 

This  method  is  similar  to  formula  (3)  in  that  it  uses  mean  re- 
serves and  requires  no  distinction  between  deaths  and  other  termi- 
nations. It  however  differs  in  applying  an  average  rate  of  mor- 
tality instead  of  requiring  the  business  listed  by  individual  ages. 

B.  Direct  Adjustment. — (As  before.) 


Formula  (10). 


Two  Companies. 


364565. 


EM  =  A-iM  + 


2  +  z 


(AiM  +  B2M)  +  BiP 


-  (IF  +  C  +  C")iV  -  B2M. 
This  formula  may  be  regarded  as  giving  the  correct  value  for  a 
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company  that  deducts  mean  reserves  in  obtaining  its  AM.  Since 
net  premiums  actually  fall  due  under  C"  and  mean  reserves  are 
actually  deducted  under  C"  and  C",  a  more  satisfactory  form  is : 

EM  =  A-^M-{-  ~r-.  {AiM  +  B2M)  +  (B  +  C")iP 

-  WiV  -  {C\M  +  C'\M)  -  B2M.    (=  364503). 

If  this  alternative  expression  is  used,  an  exact  balance  will  result 
in  the  Gain  and  Loss  Exhibit. 

Formula  (11).  One  Company.  371474. 

—  {C\V-\-C",V)—B,M. 

This  formula  corresponds  with  deducting  terminal  reserves  in 
obtaining  the  actual  mortality,  but  in  other  respects  the  same  re- 
marks apply  as  were  made  with  reference  to  the  alternative  ex- 
pression under  formula  (10). 

Formula  (12).  Two  Companies.  366369. 

EM={A—W)  [iil/(l  +i)*  +  iP  — 2.¥i'J] 

It  would  seem  that  an  improved  form  of  this  expression  is  as 
follows : 

(=364472.) 

This  alternative  formula  is  seen  to  give  a  very  close  approximation 
to  the  value  for  a  company  that  deducts  mean  reserves  in  obtaining 
its  actual  mortality.  It  can  easily  be  shown  to  be  algebraically  very 
nearly  equivalent  to  formula  (10). 

26.  Formulae  (1)  and  (8)  produce  what  may  be  regarded  as  the 
correct  value  (371530)  of  EM  for  "terminal  reserves  deducted," 
and  it  is  seen  that  formulae  (2),  (3),  (4),  (5),  (7),  (9)  and  (11) 
give  more  or  less  satisfactory  approximations  to  the  same  figure. 
Formula  (10)  gives  the  corresponding  best  value  (364565)  of  EM 
for  "mean  reserves  deducted"  and  formulae  (6)  and  (12)  approx- 
imate to  the  same  amount. 
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27.  From  the  figures  under  Formula  (1)  the  adjustment  made 
for  death  claims  is  seen  to  be  1496  which  when  subtracted  from 
the  value  of  EM  for  "terminal  reserves  deducted"  gives  371530 
— 1496  =  3700^.  In  accordance  with  Paragraph  24,  the  value  of 
EM  for  "  mean  reserves  deducted  "  must  therefore  be 

370034  X  2I3  =  364566, 
which  is  equal  to  the  figure  given  above. 

28.  For  the  model  company,  actual  claims  =380000  and  ter- 
minal reserves   released   thereunder  =137990.     Therefore,   AM 

=  242010  and  ^i¥  =  371530  as  given  above. 
Numerical 
Values:  AM  _  242010  _ 

Terminal  EM  ~  371530  ~  ' 

Reserves 

Deducted.        which  means  that  if  deaths  have  been  duly  dis- 
tributed over  the  company's  business,  the  death 
rates  experienced  have  been  65,14  per  cent,  of  the  mortality  rates 
according  to  the  mortality  table  used  in  valuation. 

j5;ilf  —  Ailf  =  371530  — 242010  =  129520  which  is  to  be  re- 
garded as  the  amount  of  mortality  surplus. 

29.  In  accordance  with  Equation  IV,  actual  claims  are  to  be 

taken  as 

Numerical  n 

Values:  — -  X  380000,  =  380000  -  5616  =  374384, 

Mean   Reserves       ^.Oo 

Deducted.        ^^^  ^j^g  mean  reserves  liberated  thereunder  are 
seen  to  be  137432.    Therefore  AM  =  236952  and 
£^iI/=!  364565  as  given  above. 

AM      236952  _ 

EM  -  364565  ~  •^^^^' 

AM  — EM  =  364565  —  236952  =  127613 

30.  Making  use  of  the  average  ages  determined  under  formula 
(9)  we  may  regard  ^40  (=-00978)  as  expressing  a  satisfactory 
average  rate  of  mortality  for  the  company.  Since  AM /EM  =  65 
per  cent.,  q  as  defined  in  Paragraph  20  is  .65  X  .00978=1.00636. 
Therefore  the  value  of  r  referred  to  in  the  same  paragraph  is 
.99511/.99682.     If  accordingly  EM  were  taken  as  given  by  Equa- 
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tion  V  of  Paragraph  20  instead  of  using  Equation  VI  (a),  as  was 
done  above^  the  value  of  the  ratio  AM/EM  would  be  .6500 
X  .99682/.99511  =  .6511.  This  correction  has  been  illustrated 
because  of  the  interest  attached  to  it,  but  there  is  no  necessity  for 
taking  it  into  account  in  practice. 

31.  There  is  a  modification  in  the  figures  of  Par.  29  for  obtain- 
ing AM  that  should  be  made  when  completing  the  Gain  and  Loss 
exhibit.  Naturally,  the  amount  of  actual  claims  shown  in  the 
Exhibit.  Naturally,  the  amount  of  actual  claims  shown  in  the 
bursements,  and  it  is  accordingly  recommended  that  instead  of  de- 
ducting the  above  amount  of  5616  from  the  sums  assured  it  should 
be  added  to  the  reserves  released;  hence  J.ilf  =  380000  — 143048 
=  236952,  as  before.  On  account  of  the  necessity  of  making  this 
modification  so  as  to  give  proper  effect  to  the  fact  that  mean  re- 
serves are  applied  to  actual  claims,  the  item  of  5616  remains  to  be 
accounted  for.  As  stated  in  paragraph  23  this  item  may  be  re- 
garded as  in  the  nature  of  interest  and  the  proper  adjustment  will 
be  made  in  the  Gain  and  Loss  Exhibit  if  this  amount  is  added  into 
the  "Interest  Eequired." 

32.  One  of  the  principal  conclusions  to  be  drawn  from  this  paper 
is  the  necessity  of  taking  account  of  a  company's  practice  in  treat- 
ing actual  claims  and  computing  a  value  of  EM  in  accordance. 
This  is  illustrated  in  the  following  examples. 

Example  1. — Suppose  terminal  reserves  deducted  in  actual  claims 
and  EM  calculated  for  "mean  reserves  deducted."  Then  from 
paragraphs  28  and  29, 

AM  _  242010  _ 

EM  ~  364565  ~  ^  ^^' 

We  know  from  paragraphs  24  and  27  that  the  company  is  en- 
titled to  use  354565  X  2.03/2  together  with  an  adjustment  (1496) 
for  actual  deaths,  making  EM  =  371529.  The  effect  of  this  error 
is  always  to  overstate  the  actual  mortality  rates. 

Example  2. — Suppose  mean  reserves  deducted  from  full  sums 
assured  in  actual  claims  and  EM  calculated  for  "  terminal  reserves 
deducted."    Then  from  paragraphs  28  and  29, 

^  =  242568^ 

EM      371530      '^^^^' 

We  know  from  paragraph  29  that  AM  should  be  shown  as 
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236952  and  in  accordance  with  paragraph  27,  EM  should  be  modi- 
fied to  yield  the  value  364566.  The  two  errors  will  usually  very 
nearly  offset  each  other. 

Example  3. — Suppose  mean  reserves  deducted  from  full  sums 
assured  in  actual  claims  and  EM  calculated  for  "mean  reserves 
deducted."    Then  from  paragraph  29, 

^_242568^ 
EM      364565 

We  know  from  paragraph  29  that  the  company  is  entitled  to 
make  a  deduction  of  .03/2.03  X  sums  assured  under  actual  death 
claims  so  that  the  AM  should  be  shown  as  236952.  The  effect  of 
this  error  is  always  to  overstate  the  actual  mortality  rates. 

33.  It  would  be  a  serious  omission  if  this  paper  were  brought 
to  a  close  without  pointing  out  both  that  it  is  impossible  to  obtain 
a  strictly  accurate  value  of  EM  and  also  that  any  elaborate  refine- 
ments in  the  calculation  are  really  futile. 

34.  The  task  is  impossible  because  a  company  is  not  able  to  de- 
termine just  when  each  of  its  policies  actually  comes  under,  or 
passes  out  from,  exposure  to  becoming  a  death  claim,  to  say  noth- 
ing of  the  impracticability  of  dealing  with  fractional  ages  and  dura- 
tions. What  have  been  referred  to  as  "  accurate  "  methods  in  this 
paper  are  correct  with  the  supposition  that  certain  general  assump- 
tions, such  as  those  given  in  paragraph  7,  are  true.  As  a  matter  of 
fact  the  absolute  errors  introduced  by  these  general  assumptions 
are  probably  not  great,  but  there  is  no  warrant  in  practice  for  show- 
ing the  value  of  the  ratio  AM/EM  to  four  places  of  decimals,  as 
has  been  done  above  for  purposes  of  illustration,  and  it  is  doubtful 
if  any  significance  can  be  attached  to  the  third  place  of  decimals. 

35.  The  futility  of  any  attempt  at  elaborate  refinements  is  easily 
seen  on  examination  of  the  uses  made  of  the  value  of  EM.  As 
stated  in  paragraph  5  this  figure  is  used  in  studying  the  ratio 
AM/EM  and  the  difference,  EM-AM.  The  difference,  EM-AM, 
requires  to  be  inserted  in  the  Gain  and  Loss  Exhibit  and  should  be 
such  as  to  provide  an  exact  balance  in  it,  as  is  the  case  with  the 
values  produced  by  formulas  (10)  and  (11).  Aside  from  this  pur- 
pose this  quantity  is  useful  only  in  providing,  in  conjunction  with 
other  items  of  the  exhibit,  a  survey  of  the  various  sources  of  sur- 
plus for  the  year  and  thereby  ensuring  that  the  method  used  in  dis- 
tributing surplus  does  approximate  justice  to  the  different  elements 
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entering  into  the  actual  dividend  payments.  In  this  figure  a  con- 
siderable error  would,  accordingly,  be  of  little  moment  because  of 
the  very  general  conclusions  drawn. 

36.  The  ratio  AM /EM  is  used  as  a  gauge  of  how  actual  mortality 
rates  compare  with  those  of  the  basic  table.  By  using  ratios  in  ac- 
cordance with  partial  values  of  AM  and  EM  for  appropriate  sec- 
tions of  the  business,  the  importance  of  the  ratio  lies  in  determining 
how  mortality  surplus  should  be  distributed  as  between  plans,  short 
and  long  durations,  and  low  and  high  ages ;  it  also  serves  as  a  guide 
in  studying  the  adequacy  of  premium  rates.  For  these  purposes 
only  approximately  correct  values  are  required  and  for  the  same 
reasons  as  given  for  the  difference,  EM-AM,  a  considerable  actual 
error  would  be  really  of  small  concern. 

37.  It  is  easy  to  see  that  as  a  matter  of  fact  only  general  conclu- 
sions can  be  drawn  from  the  ratio  AM /EM  even  though  the  EM  is 
perfectly  accurate. 

Suppose  two  companies  have  identically  the  same  policies  on 
their  books  and  that  for  a  given  year  ^M  =  $600,000  and  EM 
=  $800,000  for  each  company.  The  obvious  conclusion  is  that  each 
experienced  actual  death  rates  equal  to  75  per  cent,  of  those  of  the 
basic  mortality  table.  Now  suppose  that  for  both  companies  the 
distribution  of  actual  deaths  among  the  various  low  and  high  at- 
tained ages  was  the  same,  but  that  in  the  first  company  deaths  all 
occurred  among  policies  of  short  duration  so  that  the  reserves 
under  claims  were  on  the  average  $200,  making  a  net  mortality  of 
$800  per  $1,000  policy ;  also,  suppose  the  deaths  in  the  second  com- 
pany occurred  among  policies  of  comparatively  long  duration  so 
that  the  reserves  under  them  averaged  $600,  making  a  net  mor- 
tality of  $400  per  $1,000.  The  consequence  of  this  information  as 
to  the  incidence  of  actual  claims  is  to  show  that  as  a  matter  of  fact 
the  first  company  experienced  one  half  as  heavy  mortality  rates  as 
the  second,  the  actual  number  of  deaths  being  600,000/800  and 
600,000/400  respectively. 

Now  if  we  are  able  to  say  that  over  each  company  the  expected 
release  of  reserves  is  $400  per  $1,000  so  that  the  expected  net  mor- 
tality is  $600  per  $1,000,  the  mortality  experience  of  the  two  com- 
panies was 

600000         600 

"800"  ><  800000  =  ^^-2^  P^'""^*- 
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and 

600000        600         ,__ 

"loo"  ><  800000  =  ^^2.50  per  cent. 

respectively. 

38.  The  foregoing  is  an  extreme  case,  but  shows  that  any  conclu- 
sions drawn  from  total  figures  over  the  whole  company  are  open  to 
serious  errors.  This  objection  is  almost  entirely  overcome  by  those 
companies  that  analyze  their  experience  by  plans,  age  groups,  and 
groups  of  durations.  In  such  companies  a  number  of  partial  values 
of  EM  is  obtained;  the  total  of  these  partial  values  gives  the  EM 
for  the  entire  company,  but  in  using  the  ratio  AM /EM  results  are 
shown  for  each  of  the  partial  values.  As  one  of  these  values  relates 
to,  for  example,  all  ordinary  life  policies  with  issue  age  between  30 
and  50  and  duration  under  five  years,  the  reserve  per  $1,000  under 
all  policies  in  the  group  will  lie  between  quite  narrow  limits.  Ac- 
cordingly when  AM /EM  is  taken  for  such  a  group  the  possible 
error  of  the  nature  discussed  in  paragraph  37  is  very  materially  re- 
duced. While  accordingly,  there  will  inevitably  remain  sufficient 
scope  for  error  to  make  any  of  the  formulse  given  for  EM  abun- 
dantly satisfactory  in  practice,  the  effect  of  showing  values  of 
AM /EM  for  groups  of  the  company's  policies  is,  nevertheless,  to 
make  this  ratio  a  test  of  actual  mortality  rates  that  is  quite  reliable 
and  consequently  of  considerable  importance. 

The  accompanying  table  gives  particulars  of  the  simple  model 
company  to  which  reference  has  been  made.  In  preparing  this 
table,  net  premiums  and  reserves  were  calculated  to  eight  places  of 
decimals  using  the  0^^^^  Table  of  Mortality  with  interest  at  3  per 
cent,  and  the  functions  in  the  latter  part  of  the  schedule  were  ob- 
tained by  actual  multiplication  with  the  rates  of  mortality  indi- 
cated. The  table  shows  all  the  values  that  were  used  in  working 
out  the  numerical  results  given  for  the  various  formulae. 
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Details  op  Model  Ck)MPANY  fob  which  Numeeical  Eesults  were 

(Computed. 


At  An- 

§ 

niver- 

Deaths. 

Plan. 

S3 

M 

sary. 

In  Force: 
January  1, 

With- 
drawals, 

In  Force: 
Decembers!, 

a 

•^ 

New  Issue, 

d 

o 

a  ^' 

^i-l. 

Wx_l.i 

Before 

After             i>i. 

£x. 

& 

S 

Pol.  An- 

Pol. An- 

< 

3 

<< 

niversary, 

niversary, 

25 

0 

25 

1,000  1,500,000'  1,499,000 

Ordi- 

25 

5 

30    6,000,000 

480,000 

13,000 

12,000      5,495,000 

25 

20 

45 

3,000,000 

60,000 

15,000 

15,000      2,910,000 

ns^ry 
Life 

40 

0 

40 

500     500,000      499,500 

40 

5 

45 

2,000,000 

80,000 

7,500 

7,500      1  1,905,000 

40 

20 

60 

1,000,000 

20,000 

12,000 

13,000:     1      955,000 

25 

0 

25 

2,000  3,000,000   2,998,000 

Twenty 

25 

5 

30 

12,000,00011,200,000 

26,000 

24,000      10,750,000 

Pay- 

25 

20 

45 

6,000,000     120,000 

30,000 

30,000 :     ;  5,820,000 

ment 

40 

0 

40 

1,000 1,000,000      999,000 

Life 

40 

5 

45 

4,000,000    200,000 

15,000 

15,000      3,770,000 

40 

20 

60 

2,000,000      40,000 

24,000 

26,000^     1,910,000 

25 

0 

25 

1,000  1,500,000,  1,499,000 

Twenty 

25 

5 

30 

6,000,000    300,000 

13,000 

12,000i     

5,675,000 

Year 

25 

15 

40 

4,000,000      40,000 

14,000 

14,000      

3,932,000 

Endow- 

40 

0 

40 

500     500,000      499,500! 

ment 

40 

5 

45 

2,000,000      80,000 

7,500 

7,5001     

1,905,000 

40 

15 

55 

1,400,000      14,000 

10,000 

11,000,     

1,365,000 
B 

A              W 

C 

C'           N 

Total 

49,400,000  2,634,000j  187,000 

193,000  8,000,000  54,386,000 
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Values  of  Functions  Employed  in  the  Vabious  Formula. 
Basis— 0M(5)— 3%. 


Function. 

A. 

w. 

c'(=c°). 

C". 

jV. 

B. 

Net  premium  as  at  an- 
niversary : 

last  year  op 

this  year  ip 

next  year  sp 
Terminal  reserve  as  at 
anniversary : 

last  year  ^v 

this  year  ^v 

nex-t  year  iV 
Medial    reserve   as    at 
end  of: 

last  calendar  year  \m 

this  calendar  year  2W 

next  calendar  j-ear  3m 

1,422,755 
1,206,521 

69,859 
65,534 

5,511 
3,955 

5,542 
4,092 

227,471 
227,471 

1,341,842 
1,360,411 
1,360,411 

11,444,706  333,311 
12,902,188  396,564 

59,657 
65,664 
70,238 

61,534 
67,614 
72,326 

174,716 

10,990,204 
12,372,347 
13,755,969 

12,884,825  399,867 
14,144,891  459,677 

65,416 
69,928 

67,345 
72,016 

201,094 
378,525 

12,352,197 
13,744,364 
15,149,536 

I'X-l 

S§-j^[l-ip(l+i)] 

Ix+l 

175,648 
175,450 

9,350 
9,352 

730 

735 

737 

766 

29,790 

164,830 
194,386 

179,261 
172,617 

9,523 
9,212 

750 

721 
747 

759 
751 
756 

29,994 

168,229 
191,927 

176,942 

9,428 

738 
744 

746 

775 

29,803 

195,757 

351,235 

18,707 

1,465 

1,504 

29,790 
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The  Influenza  Epidemic  of  1918. 


BY 


JAMES  D.  CEAIG  AND  LOUIS  I.  DUBLIN. 


Probably  no  single  catastrophe  has  ever  tested  the  stability  of 
modem  life  insurance  companies  as  has  the  recent  epidemic  of  in- 
fluenza. Nor  is  this  disease  a  new  one,  or  are  pandemics  from  it 
of  rare  occurrence.  According  to  the  best  available  sources,  the  first 
authentic  epidemic  in  modern  times  was  recorded  in  1510  and 
covered  the  continent  of  Europe  and  the  British  Isles.  It  was  said 
that  this  was  so  general  in  its  scope  that  not  a  single  family  escaped 
it.  Notable  epidemics  of  the  disease  occurred  during  the  following 
centuries  and  of  these  the  most  important,  because  of  its  closeness 
to  the  present  generation  was  the  pandemic  of  1889  to  1891.  With 
the  recent  development  of  hygiene  and  sanitation  as  marked  as  it  is, 
the  world  felt  safe  against  the  possibilities  of  any  new  conflagration 
from  influenza.  But  the  experience  of  the  last  two  years  has  demon- 
strated that  we  are  not  so  far  advanced  in  our  knowledge  of  this 
disease,  of  its  cause  and  of  the  methods  of  its  control  as  we  thought 
we  were.  Epidemics  may  still  occur  with  sufficient  virulence  to 
test  the  resources  and  stability  not  only  of  life  insurance  companies 
but  also  of  civilization  itself. 

The  recent  epidemic  of  influenza  was  world-wide.  It  is  estimated 
that  about  six  million  persons  died  in  India  alone  from  the  disease. 
In  Italy,  over  400,000  persons  succumbed.  In  England  and  Wales 
about  100,000  influenza  deaths  occurred  in  the  last  quarter  of  1918. 
In  the  first  quarter  of  1919,  nearly  forty  thousand  more  deaths 
were  registered.  The  Prudential  Assurance  Company  of  London 
reports  that  the  payments  made  for  influenza  claims  were  more 
than  twice  as  much  as  for  war  claims  for  a  period  of  eight  weeks 
and  their  actuary  states : 
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"  It  was  just  as  though  two  large  battles  were  going  on  in  addi- 
tion to  the  fighting  on  all  the  fronts." 

In  South  Africa  the  epidemic  resulted  in  a  loss  to  the  insurance 
companies  of  £1,500,000. 

In  America  the  deaths  from  influenza  have  been  variously  esti- 
mated from, 450,000  to  600,000.  The  actuary  of  the  War  Eisk 
Insurance  Bureau  reports  that  the  epidemic  will  cost  that  bureau 
$150,000,000.  In  the  field  of  old  line  life  insurance  63  companies 
showed  an  increase  in  claims  paid  in  1918  of  $90,000,000.  The 
losses  among  the  fraternal  societies  were  relatively  as  heavy  as 
among  the  life  insurance  companies  and  particularly  among  indus- 
trial insurance  companies.  A  fund  of  $10,000,000  held  in  October, 
1918,  by  the  Modern  Woodmen  of  America  was  reduced  to  $640,000. 
Enough  has  been  given  to  show  the  wide  extent  and  the  enormity 
of  the  losses  resulting  from  this  catastrophe,  both  to  life  insurance 
and  to  the  population  at  large. 

In  this  paper  preliminary  figures  are  presented  on  the  effect  of 
the  epidemic  on  the  mortality  experience  of  the  Metropolitan  Life 
Insurance  Company.  An  attempt  is  also  made  to  analyze  these 
figures  in  some  detail  to  bring  out  some  of  the  facts  with  ref- 
erence to  the  effect  of  the  disease  on  the  various  classes  of  the  popu- 
lation, the  different  age,  sex,  color  and  other  groups  which  compose 
the  insured  of  this  company. 

At  the  end  of  1918,  this  company  had  over  17,750,000  industrial 
policies  in  force.  It  had  also  over  1,000,000  intermediate  policies 
in  force,  issued  in  amounts  of  $500  each  and  with  premiums  payable 
annually,  semi-annually  and  quarterly  and  nearly  900,000  ordinary 
policies  issued  in  amounts  of  $1,000  or  more.  This  company  was, 
therefore,  in  close  touch  with  the  industrial  classes  of  the  country, 
with  the  middle  classes  and,  to  a  smaller  extent,  with  those  able  to 
carry  larger  insurances.  Its  statistics  for  the  various  groups  should 
prove  a  fair  indication  of  at  least  some  of  the  characteristics  of  the 
recent  pandemic  in  the  several  strata  of  the  population. 

It  is  of  interest  to  compare  the  mortality  of  1918  with  that  of 
1917  for  each  of  the  three  departments  according  to  ages.  Table  I 
and  Graph  1  illustrate  the  difference  in  the  mortality  of  the  two 
years  in  the  Industrial  Department. 
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TABLE   I. 
Industrial  MORTALirr  in  1918  and  1917. 


Age  Groups. 

1918.  qx. 

1917,  Qx. 

9^(1918)  -gx(1917). 

2 

.03497 

.02042 

.01455 

3 

.01963 

.01354 

.00609 

4 

.01098 

.00772 

.00326 

5 

.00875 

.00555 

.00320 

6 

.00637 

.00476 

.00161 

7 

.00536 

.00403 

.00133 

8 

.00476 

.00342 

.00134 

9 

.00418 

.00311 

.00107 

10 

.00364 

.00268 

.00096 

11 

.00352 

.00247 

.00105 

12 

.00354 

.00232 

.00122 

13 

.00388 

.00229 

.00159 

14 

.00439 

.00287 

.00152 

15-19 

.00772 

.00414 

.00358 

20-24 

.01438 

.00665 

.00773 

25-29 

.01805 

.00744 

.01061 

30-34 

.01815 

.00894 

.00921 

35-39 

.01592 

.01105 

.00487 

40-44 

.01552 

.01281 

.00271 

45-49 

.01722 

.01618 

.00104 

50-54 

.02133 

.02094 

.00039 

55-59 

.02698 

.02778 

-.00080 

60-64 

.03903 

.04030 

-.00127 

65-69 

.05638 

.06089 

-.00451 

70-74 

.08481 

.08800 

-.00319 

75-79 

.12103 

.13033 

-.00930 

80-84 

.15932 

.18163 

-.02231 

85-89 

.27132 

.32075 

-.04943 

It  will  be  seen  from  this  comparison  which  is  based  on  the  claim 
rates,  for  all  causes  of  death  combined,  that  the  excess  of  the  1918 
mortality  extends  back  to  age  two.  It  declines  considerably  up  to 
age  ten,  after  which  age  it  increases  virtually  with  each  age  period. 
After  age  two  the  maximum  excess  is  in  the  age  period  25-29  when 
it  amounts  to  10.61  per  1,000  policies  exposed.  The  excess  then 
declines  somewhat  in  the  period  30-34  and  after  this  age  declines 
rapidly  up  to  the  period  50-54,  after  which  age  period  there  is  a 
more  favorable  rate  for  1918  than  for  1917.  In  this  respect  the 
epidemic  was  different  in  its  effects  from  that  of  the  1889  to  1891 
outbreak,  which,  as  shown  in  the  industrial  experience  of  those 
years,  affected  unfavorably  the  older  ages. 

Table  II  and  Graph  2  illustrate  the  difference  in  mortality  in 
1918  and  1917  from  all  causes  of  death  in  the  Ordinary  Department 
of  the  company. 
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TABLE   II. 
Ordinary  Mortality  in  1918  and  1917. 


Age  Groups. 

1918.  5i- 

1917,  g^. 

9z(l918)-?^(1917). 

15-19 

.00630 

.00274 

.00356 

20-24 

.00923 

.00345 

.00578 

25-29 

.01109 

.00308 

.00801 

30-34 

.00970 

.00405 

.00565 

35-39 

.00823 

.00418 

.00405 

40-44 

.00782 

.00632 

.00150 

45-49 

.00892 

.00801 

.00091 

50-54 

.01176 

.01175 

.00001 

55-59 

.01473 

.01749 

-.00276 

60-64 

.02916 

.02869 

.00047 

65-69 

.04460 

.04470 

-.00010 

70-74 

.07111 

.06711 

.00400 

75-79 

.11005 

.09615 

.01390 

80-84 

.17460 

.14655 

.02805 

85-89 

.35294 

.11111 

.24183 
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As  in  the  Industrial  Department,  the  greatest  excess  of  mor- 
tality is  in  the  age  period  25-29  and  this  decreases  to  practically 
nothing  in  the  period  50-'54.  After  that  age  there  is  no  significant 
difference  between  the  rates  of  the  two  years,  the  variations  being 
probably  the  effect  of  the  smallness  of  numbers  exposed  at  the 
older  ages. 

Table  III  and  Graph  3  illustrate  the  mortality  in  the  Interme- 
diate Department.  As  has  been  pointed  out,  this  department  repre- 
sents the  best  economic  group  of  wage  earners. 

Practically  the  same  differences  in  the  experience  of  the  two 
years  as  pointed  out  for  the  industrial  and  ordinarj^  business  are 
evident. 

The  results  of  this  comparison  between  1918  and  1917  may  be 
summarized  for  all  departments  as  follows:  The  excess  of  the  1918 
mortality  from  all  causes  is  marked  at  the  earlier  ages  of  childhood.  • 
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TABLE   III. 
Intermediate  Mortality  in  1918  and  1917. 


Age  Groups. 

1918,  qx- 

1917,  7i. 

<lx  (1918)-7i(1917). 

15-19 

.00777 

.00327 

.00450 

20-24 

.01177 

.00479 

.00698 

25-29 

.01389 

.00512 

.00877 

30-34 

.01292 

.00564 

.00728 

35-39 

.01105 

.00683 

.00422 

40-44 

.01094 

.00879 

.00215 

45-49 

.01242 

.01170 

.00072 

50-54 

.01607 

.01603 

.00004 

55-59 

.02287 

.02377 

-.00090 

60-64 

.03721 

.04003 

-.00282 

65-69 

.05308 

.05431 

-.00123 

70-74 

.08790 

.08377 

.00413 

75-79 

.13624 

.12829 

.00795 

80-84 

.21875 

.11321 

.10554 
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It  declines  to  a  minimum  at  about  age  ten  and  rises  to  a  maximum 
between  twenty-five  and  twenty-nine.  It  declines  again  to  normal  at 
the  period  just  beyond  age  fifty,  after  which,  age  there  appears  a 
more  favorable  mortality  in  1918  than  in  1917,  or  there  is  no  sig- 
nificant excess.  The  increased  mortality  was  therefore  distinctly 
limited  in  its  main  incidence  to  early  childhood  and  to  early  adult 
life.  The  relations  between  the  three  departments  in  this  respect 
are  clearly  illustrated  in  the  Graph  4.  The  essential  similarity  of 
the  curves  in  the  three  major  groups  of  our  business  indicates  that 
the  data  are  trustworthy. 


Graph  4.     Metropolitan  Life  Insurance  Company,  Difference  in  Bates  of 
Mortality,  1918  gar  — 1917  qx. 


The  graph  serves  also  to  show  how  the  different  economic  strata 
reacted  to  the  epidemic  conditions  of  1918.  The  ordinary  business 
represents  the  best  economic  group  and  showed  the  lowest  excess  in 
mortality.  The  Industrial  Department  represents  a  large  group 
of  wage  earners  throughout  the  United  Str.tes  and  Canada  and 
shows  the  greatest  excess.  The  Intermediate  Branch  is  econom- 
ically between  the  other  two  and  it  is  interesting  that  the  amount 
of  excess  in  mortality  in  the  epidemic  year  was  practically  midway 
between  those  for  the  other  two  departments.  We  are  justified  in 
concluding  in  view  of  the  general  reliability  of  the  data  that  living 
and  working  conditions  have  played  an  important  part  in  determin- 
ing the  amount  of  increased  mortality.  Those  who  were  best  off 
suffered  least.  While  no  group  was  exempt,  those  whose  economic 
condition  made  it  possible  to  enjoy  the  benefits  of  good  medical 
service,  rest  and  other  precautions  and  measures,  suffered  the  least 
losses.  We  shall  see  later  in  greater  detail  how  this  relation  between 
the  economic  groups  was  manifested  for  the  influenza-pneumonia 
deaths  alone. 


THE  INFLUENZA  EPIDEMIC  OF  1918. 


141 


1918  Excess  Industrial  Mortality  by  Color,  Sex  and  Age. 

The  figures  of  the  Industrial  Department  make  it  possible  also  to 
present  the  effect  of  the  epidemic  conditions  of  1918  upon  the  color 
and  sex  classes  of  the  population.  Table  IV,  and  Graph  5  show 
the  differences  between  the  mortality  of  the  white  and  colored 
races  in  the  two  years  1917  and  1918,  respectively.  It  will  be  seen 
that  while  the  colored  race  in  1918  suffered  higher  mortality  and 
while  this  affected  practically  the  same  age  periods  of  life  as  among 
the  white,  the  absolute  amount  of  the  excess  among  negroes  was 
very  much  less.  Thus,  while  the  maximum  excess  among  white 
lives  at  the  age  period  25-29  was  11.4  deaths  per  1,000,  that  for 
colored  at  the  same  age  period  was  only  5.7  deaths  per  1,000.  In 
other  words,  the  excess  mortality  of  the  colored  was  only  about  half 
as  great  as  that  of  the  whites,  although  the  total  mortality  still  re- 
mained heavier. 

TABLE  IV. 

Difference  between  1918  and  1917  qx  Values,  Total  White 
AND  Total  Colored. 

Mortality  Experience  of  the  Industrial  Department. 


Age  Groups. 

White. 

Colored. 

Age  Groups. 

WWte. 

Colored. 

Under  5 

.00631 

.01073 

50-54 

.000.50 

-.00040 

5-9 

.00161 

.00298 

5.5-59 

-.00098 

.00049 

10-14 

.00122 

.00167 

60-64 

-.00118 

-.00008 

15-19 

.00355 

.00389 

65-69 

-.00499 

-.00052 

20-24 

.00803 

.00529 

70-74 

-.00331 

-.00205 

25-29 

.01139 

.00573 

75-79 

-  .00962 

.00608 

30-34 

.00997 

.00518 

80-84 

-.02312 

.00754 

35-39 

.00527 

.00301 

85-89 

-.06091 

— 

40-44 

.00283 

.00199 

90-94 

.66667 

— 

45^9 

.00100 

.00113 
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Graph  5,     Metropolitan  Life  Insurance  Company,  Difference  in  Eates  of 
Mortality,  1918  go;  — 1917  Qx. 
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It  will  be  interesting  also  to  examine  the  excess  of  1918  mortality 
according  to  sex  groups,  for  white  and  colored  persons  respectively, 
in  this  Industrial  experience. 

1918  Excess  Mortality  Considered  by  Sex  for  White  Lives. 

The  first  item  of  importance  in  this  comparison  is  that  the  excess 
is  somewhat  higher  among  white  females  than  among  white  males 
up  to  age  15.  After  15,  the  excess  is  markedly  greater  among  the 
white  males  than  among  white  females.  This  continues  up  to  the 
age  period  35  to  39  when  the  reverse  again  is  true.  The  relations 
are  clearly  shown  in  Table  V  and  Graph  6. 

TABLE  V. 

Difference  between  1918  and  1917  qx  "Values,  White  Males 
AND  White  Females,  RESPECTrvrEa.Y. 

Mortality  Experience  of  the  Industrial  Department. 


White 

White 

White 

White 

Age  Groups. 

Males. 

Females. 

Age  Groups. 

Males. 

Females. 

Under  5 

.00575 

.00689 

50-54 

-  .00169 

.00169 

5-9 

.00152 

.00169 

55-59 

-  .00246 

-.00013 

10-14 

.00118 

.00127 

60-64 

-   .00262 

-.00028 

15-19 

.00387 

.00323 

65-69 

-  .00594 

-.00438 

20-24 

.01029 

.00616 

70-74 

-   .00752 

-.00092 

25-29 

.01343 

.00989 

75-79 

-  .00890 

-.00999 

30-34 

.01145 

.00897 

80-84 

-   .02236 

-.02252 

35-39 

.00568 

.00502 

85-89 

-   .07722 

-.04539 

40-44 

.00266 

.00293 

90-94 

1.00000 

.60000 

45^9 

.00014 

.00149 

-f.Ol 


-.01 


Graph  6.     Metropolitan  Life  Insurance  Company,  Industrial  Mortality. 
Difference  in  Rates  of  Mortality  1918  qx  — 1917  qx. 
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1918  Excess  Mortality  Considered  by  Sex  for  Colored  Lives. 

Among  colored  lives  these  relations  between  the  sexes  are  not  as 
clear  cut.  At  some  age  periods,  the  amount  of  excess  is  greater  for 
males.  At  others  it  is  greater  for  females.  It  is  important,  how- 
ever, to  observe  that  at  the  main  period  between  20  and  40  years 
when  the  amount  of  excess  mortality  was  greatest,  the  difference 
between  the  sexes  was  least.  After  age  forty  no  great  significance 
can  be  attached  to  the  figures.  The  relations,  such  as  they  are,  are 
shown  in  Table  VI,  and  Graph  7 

TABLE  VI. 

Difference  between  1918  and  1917  qx  Values,  Colored  Males  and 
Colored  Females,  Eespectively. 

Mortality  Experien<;e  of  the  Industrial  Department. 


Age  Groups. 

Colored  Males. 

Colored 
Females. 

Age  Groups. 

Colored  Males. 

fColored 
Females. 

Under  5 
5-9 
10-14 
15-19 
20-24 
25-29 
30-34 

.00905 
.00346 
.00211 
.00488 
.00539 
.00575 
.00494 

-.01238 
.00330 
.00124 
.00298 
.00521 
.00569 
.00538 

35-39 
40-44 
45-49 
50-54 
55-59 
60-64 
65-69 

.00237 

.00104 

.00140 

-.00315 

.00024 

-.00056 

-.00702 

.00345 
.00273 
.00088 
.00161 
.00069 
.00023 
.00380 

+.0J 


Graph  7.     Metropolitan  Life  Insurance  Company,  Industrial  Mortality. 
Difference  in  Kates  of  Mortality,  1918  qx — 1917  qx- 


In  brief  summary  of  the  foregoing  comparative  data  for  the  1918 
and  1917  mortality  rates  for  white  and  colored  persons,  considered 
by  sex,  we  may  say  that,  in  general,  the  excesses  of  the  1918  over 
the  1917  rates  were  more  pronounced  for  males  than  for  females  of 
each  color  group  and  that  this  fact  was  more  noticeable  among  the 
white  lives  than  amon?  the  colored  lives. 
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moetality  from  influenza  and  pneumonia  by  coloe, 
Sex  and  Age  Period. 

The  discussion  above,  for  all  causes  of  death  combined,  has  indi- 
cated fairly  well  what  may  be  expected  in  the  inter-relations  of  the 
mortality  rates  from  the  epidemic  conditions  themselves.  To  what 
extent  do  the  actual  facts  confirm  the  impressions  gathered?  For 
this  purpose  the  number  of  actual  deaths  which  occurred  among 
policyholders  in  the  Industrial  Department  of  the  company  from 
influenza  and  all  forms  of  pneumonia  during  the  three  months, 
October,  November  and  December  were  tabulated.  Unfortunately, 
the  record  is  not  complete  because  certain  of  the  deaths  which  oc- 
curred in  the  last  quarter  of  1918  were  not  reported  as  claims  until 
February  and  March,  1919.  Later  studies  will  account  for  these 
additional  deaths,  but  it  may  be  definitely  stated  at  this  time  that 
the  difference  will  not  be  sufficient  to  invalidate  the  conclusions  to 
be  drawn  at  this  point. 

In  the  Industrial  Department  the  total  number  of  deaths  from 
influenza  and  pneumonia  during  this  period  was  52,270,  which  cor- 
responds to  a  rate  of  17.52  per  1,000  lives  on  the  annual  basis. 
This  means  that  if  the  epidemic  had  continued  for  a  whole  year  at 
the  rate  of  the  last  quarter,  there  would  have  been  17.52  deatiu* 
from  this  disease  for  each  1,000  lives  exposed.  Inasmuch  as  these 
epidemic  figures  covered  only  a  quarter  of  the  year,  their  effect  on 
the  mortality  of  1918  was  only  one  fourth  as  great,  that  is,  they 
added  about  4.4  deaths  per  1,000  exposed  to  the  total  annual  mor- 
tality. As  a  matter  of  fact,  the  actual  increase  in  the  mortality 
was  only  3.5  per  1,000.  The  difference  is  due  to  the  fact  that  the 
first  nine  months  of  the  year  were  favorable  ones  and  the  saving 
accomplished  in  that  period  did  much  to  offset  the  effect  of  the  in- 
fluenza in  the  last  quarter. 

Turning  now  to  the  details  of  the  mortality  by  sex,  color  and  age 
in  this  Industrial  experience,  most  important  data  are  available  for 
the  scientific  study  of  the  epidemic.  Table  VII  and  Graph  8 
present  the  facts  for  each  color,  sex  and  age  period. 

A  general  view  is  here  obtained  of  the  effect  of  the  disease  on  each 
of  the  constituents  of  the  population.  These  tables  show  where  the 
damage  was  greatest  and  where  it  was  least.  They  should  prove  on 
closer  analysis  to  be  of  value  to  the  medical  profession  now  on  the 
watch  for  any  clue  that  may  direct  it  to  a  point  of  attack  on  the 
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TABLE   VII. 

Mortality  from  Influenza,  Pneumonia  and  Broncho-Pneumonia, 
Industrial  Department. 

Deaths  of  October,  November  and  December,  1918,  where  Claim 
was  paid  prior  to  February  1,  1919. 


Age  Groups. 

Whlre. 

Colored. 

Males,  5i. 

Females,  q^. 

Males,  9z. 

Females,  gx. 

2 

.06387 

.06109 

.07908 

.08821 

3 

.02322 

.02412 

.03382 

.04417 

4 

.01497 

.01457 

.02167 

.02639 

5 

.01232 

.01123 

.01297 

.01655 

5-9 

.00692 

.00642 

.00955 

.01160 

10-14 

.00575 

.00511 

.00742 

.00718 

15-19 

.01287 

.01324 

.01240 

.01363 

20-24 

.02572 

.02332 

.01667 

.01877 

2.5-29 

.04501 

.03405 

.02182 

.02309 

30-34 

.04471 

.03259 

.01892 

.01992 

35-39 

.02812 

.01935 

.01.566 

.01305 

40-44 

.01962 

.01154 

.01240 

.00940 

4.5-49 

.01661 

.00874 

.01230 

.00674 

50-54 

.01726 

.00835 

.00976 

.00798 

55-59 

.01593 

.00834 

.00981 

.01013 

60-64 

.01715 

.00955 

.01383 

.00787 

65-69 

.02496 

.01329 

.01297 

.01699 

70-74 

.02718 

.01713 

.01735 

.01669 

75  and  over 

.03189 

.01541 

.01519 

.01704 

AU  ages — 

2  and  over 

.01972 
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.01486 

.01498 
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Graph  8.  Metropolitan  Life  Insurance  Company,  Death  Eates  per  1,000, 
by  Color,  Sex  and  Age;  Influenza  and  Pneumonia.  Industrial  Depart- 
ment. 
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disease.    In  any  case  some  of  its  chief  characteristics  are  learned. 

The  epidemic  had  its  greatest  effect  on  white  males  and  next 
upon  white  females.  The  colored  suffered  least;  this  in  spite  of  the 
fact  that  the  colored  race  ordinarily  has  much  higher  death  rates 
from  pneumonia  than  the  white.  The  relation  between  the  rates 
for  the  two  sexes  among  the  colored  is  not  very  clear.  Up  to  age 
35  colored  females  registered  a  higher  rate  than  did  the  males;  but 
after  that  age  colored  males  showed  higher  rates. 

Among  both  white  and  colored  and  for  both  sexes  the  highest 
mortality  was  in  the  first  age  period,  namely,  among  those  at  age  2. 
Colored  infants  suffered  most  at  this  age.  The  minimum  rate  is 
found  in  the  age  period  10  to  14.  This  is  also  true  for  both  races 
and  both  sexes.  The  maximum  incidence  of  the  disease  is  in  the 
period  25  to  34  among  all  classes.  After  35  the  rate  declines  much 
more  rapidly  among  females  than  among  males  only  to  increase 
again  after  60  when  a  second  rise  in  the  rates  is  manifested.  But 
this  is  clearly  associated  with  the  normal  mortality  from  the  respira- 
tory diseases  at  old  ages  and  we  have  seen  before  that  there  was  no 
significant  excess  in  the  mortality  at  the  older  ages  during  1918. 

The  data  for  the  Ordinary  Department  and  the  Intermediate 
Department  give  reliable  figures  for  the  age  relations  of  these  two 
groups  of  the  population  but  sex  and  color  distinctions  are  not 
available.  They  are  for  the  most  part  rates  for  white  males,  al- 
though there  is  a  small  proportion  of  white  females  and  colored 
persons,  especially  in  the  intermediate  experience.     Table  VIII 


TABLE  VIII. 

Comparison  op  the  Mortalitt  Bates   (qx)   for  Influenza 

AND  Pneumonia  Combined — Ordinary  and 

Intermediate  Departments. 


Age  Groups. 

Ordinary. 

Intermedial. 

15-19 

.01441 

.01529 

20-24 

.01900 

.02593 

25-29 

.03174 

.03866 

30-34 

.02760 

.03463 

35-39 

.01772 

.02308 

40-44 

.01058 

.01356 

45-49 

.00739 

.01115 

50-54 

.00610 

.01089 

55-59 

.00597 

.00919 

60-€4 

.00694 

.01444 

65-69 

.01051 

.01362 

70-74 

.01799 

.03254 
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presents  the  death  rates  from  influenza  and  pneumonia  for  the 
Ordinary  and  Intermediate  business  by  age  groups.  In  this  table, 
the  1918  deaths  reported  in  February  and  March  were  included 
and  the  rate  is  based  on  policies  rather  than  on  lives. 

It  will  be  observed  that  the  same  characteristics  which  were  found 
for  the  Industrial  business  pertain  in  general  to  both  these  other 
groups.  The  highest  mortality  is  in  the  period  25-29  where  in  the 
Ordinary  Department  there  is  a  rate  of  31.7  and  in  the  Interme- 
diate Department  38.7  per  1,000  exposed.  Beginning  with  age  30, 
the  rates  decline  to  a  minimum  at  the  age  period  55-59  only  to  rise 
again  to  a  new  maximum  indicating  a  normally  high  death  rate 
from  pneumonia. 

Comparison  can  now  be  made  between  the  findings  of  the  three 
departments  with  respect  to  influenza  and  pneumonia  deaths.  For 
this  purpose  comparison  is  made  between  the  death  rates  for  white 
male  lives,  among  the  industrial  with  the  total  ordinary  and  inter- 
mediate experiences.  This  is  justified  because  the  largest  proportion 
of  the  policyholders  among  the  latter  are  white  males.  The  follow- 
ing table  and  graph  present  the  facts: 


TABLE  IX. 
Comparison  of  the  Mortality  Rates  {qx)  for  Influenza,  Pneumonia, 

AND   BrONCHO-PNEUMONIA  COMBINED,    TOTAL   ORDINARY, 

Intermediate  and  Industrial  Departments. 


Industrial. 

Age  Groups. 

Ordinary. 

Intermediate. 

(Whitt  Males). 

15-19 

.01441 

.01529 

.01287 

20-24 

.01900 

.02593 

.02572 

25-29 

.03174 

.03866 

.04501 

30-34 

.02760 

.03463 

.04471 

35-39 

.01772 

.02308 

.02812 

40-44 

.01058 

.01356 

.01962 

45-49 

.00739 

.01115 

.01661 

50-54 

.00610 

.01089 

.01726 

55-59 

.00597 

.00919 

.01593 

60-64 

.00694 

.01444 

.01715 

65-69 

.01051 

.01362 

.02496 

70-74 

.01799 

.03254 

.02718 

The  previous  conclusions  are  here  confirmed,  namely,  that  there 
is  a  strong  association  between  economic  condition  and  mortality 
from  influenza  and  pneumonia.  The  highest  rates  are  uniformly 
for  those  in  the  Industrial  Department,  the  lowest  rates  from  in- 
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fluenza  and  pneumonia  are  in  the  Ordinary  Department  and  the 
Intermediate  are  between  these  two  extremes.  This  observation 
applies  particularly  to  ages  25^0,  where  the  highest  rates  for  in- 
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Graph  9.  Metropolitau  Life  Insurance  Company,  Death  Eates  per  1,000. 
Ordinary  Department,  Intermediate  Branch,  Industrial  Department.  In- 
fluenza and  Pneumonia. 


fluenzal  diseases  were  experienced.  The  same  relation  between  the 
rates  for  the  three  main  departments,  representing  three  fairly 
definite  economic  strata,,  holds  for  the  ages  up  to  70  years.  After 
this  age  there  is  a  varying  relation  between  the  rates  of  the  several 
groups,  due,  perhaps,  to  an  inadequate  exposure  of  lives  in  the 
three  groups.  It  will  be  seen,  therefore,  that  these  medical  sta- 
tistics for  influenzal  diseases  bear  out  the  conclusions  from  a 
study  of  excess  mortality  from  all  causes  of  death  in  the  introduc- 
tory paragraphs  of  this  paper.  It  must  be  remembered,  however, 
that  even  in  non-epidemic  periods  the  respiratory  disease  mortality 
rate  is  higher  among  the  industrial  groups  of  the  population  than 
in  the  better  situated  strata,  and  that  this  relative  excess  of  epi- 
demic respiratory  disease  mortality  is  not  exceptional  to  this  in- 
fluenzal period. 

Course  of  Disease. 

This  epidemic  of  influenzal  disease  followed  the  general  direc- 
tion of  past  pandemics,  namely,  it  proceeded  from  east  to  west  along 
the  main  lines  of  transportation.     The  historic  pandemics  of  in- 
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fluenza,  with  few  exceptions,  have  originated  in  eastern  Asia  where 
the  disease  may  be  said  to  be  endemic.  From  this  region  pandemics 
of  the  disease  have  radiated  westward  across  Eussia  into  conti- 
nental Europe  and  the  British  Isles  and  by  way  of  the  usual 
lines  of  westward  travel  to  America,  Australia,  etc.  From  the 
data  available  in  the  public  health  records  of  the  general  population 
and  of  the  Industrial  Department  of  this  company,  it  is  clear  that 
the  1918  epidemic  of  influenza-pneumonia  made  its  first  appearance 
in  the  United  States  on  the  Atlantic  seaboard  and  especially  the 
port  of  Boston  during  the  first  week  in  September.  It  soon  spread 
from  Boston  and  from  other  port  cities  to  inland  centers  of  popu- 
lation and,  before  the  month  was  out,  virtually  the  entire  country 
was  in  the  grip  of  the  epidemic. 

It  is  rather  difiicult  to  study  the  actual  lines  of  distribution  of 
the  disease  from  the  several  points  of  origin  to  the  inland  cities  af- 
fected.   The  first  method  that  suggests  itself  is  to  plot  the  dates  at 
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Geaph  10.     Dates  of  Maximum  Number  of  Deaths  in  Eleven  Cities. 


which  the  epidemic  first  made  its  entrance  in  the  various  communi- 
ties. This  method,  unfortunately,  cannot  be  employed  because 
deaths  from  pneumonia  and  influenza  are  present  to  a  greater  or 
less  extent  in  all  communities  in  the  fall  season  of  the  vear.    At  the 
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beginning  of  this  epidemic,  in  many  of  the  cities,  there  was  a  period 
of  one  to  two  weeks  when  it  was  uncertain  whether  the  prevailing 
incidence  of  respiratory  disease  was  normal  to  the  season  of  the 
year  or  whether  it  was  due  to  the  epidemic.  In  order  to  obviate  this 
difficulty,  we  have  taken  as  a  guide  to  the  general  direction  of  the 
epidemic  across  the  country  the  week  when  the  first  wave  of  the 
epidemic  reached  its  maximum.  This  information  has  been  plotted 
in  Graph  10,  which  shows  the  dates  when  the  maximum  number 
of  deaths  occurred  in  eleven  cities  as  recorded  in  the  Industrial 
mortality  experience  of  the  Metropolitan. 

It  is  evident  that  the  epidemic  moved  in  a  general  westerly  direc- 
tion from  the  Atlantic  to  the  Pacific  seaboard  and  that  it  took  about 
a  month  to  do  so.  There  are  some  irregularities  in  this  presenta- 
tion. Some  are  easily  explained;  others  present  more  difficulty. 
The  peak  in  New  York  City  occurred  during  the  week  ending  Octo- 
ber 26,  whereas  that  for  Philadelphia  occurred  during  the  week  end- 
ing October  13.  The  epidemic  in  Philadelphia  reached  its  maxi- 
mum quickly  in  the  course  of  a  few  weeks,  while,  in  New  York,  the 
extension  of  the  disease  was  more  gradual.  It  is  clear  that  New 
York  and  Philadelphia  were  affected  at  approximately  the  same 
time,  but  the  New  York  date  for  the  maximum  point  was  retarded 
because  of  the  slower  development  of  the  disease  in  that  city.  Chi- 
cago and  New  Orleans,  in  like  manner,  showed  some  irregularities 
in  relation  to  the  peak  in  Cincinnati  and  St.  Louis.  Kansas  City, 
farther  west  than  St.  Louis,  reached  its  maximum  one  week  prior 
to  St.  Louis.  The  general  picture,  however,  is  entirely  consistent 
with  that  indicated  by  the  Bureau  of  Census  report  for  the  first 
twelve  weeks  of  the  epidemic* 

It  is  worthy  to  note  that  England  has  had  at  least  three  outbreaks 
recently  and  that  the  last  has  been  attributed  to  travel  from  the 
United  States.  Exceptions  to  the  usual  east-to-west  direction  of 
travel  are  in  themselves  an  interesting  study.  The  Pacific  Coast 
was  reached  quickly.  San  Francisco  was  possibly  affected  not  so 
much  by  trans-continental  travel  as  perhaps  by  way  of  the  Panama 
Canal  or  even  from  across  the  Pacific  Ocean.  The  epidemic  was 
manifest  in  extended  form  practically  as  early  in  San  Francisco 
as  in  St.  Louis. 

*  Journal  of  the  American  Public  Health  Association,  January,  1919,  p.  61. 
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Mortality  from  Influenza  and  Pneumonia  in  Different 

Cities. 

The  epidemic  apparently  affected  the  mortality  in  various  cities 
differently.  Beginning  at  the  Atlantic  seaboard,  it  took  violent 
form  and  burned  itself  out  quickly.  The  deaths  increased  rapidly 
day  by  day  until  a  maximum  was  reached,  after  which  they  de- 
creased almost  as  rapidly,  although  in  some  cities  the  maximum 
number  of  daily  deaths  continued  longer  than  in  others.  Where  this 
intense  activity  occurred,  there  appeared  to  be  no  serious  recrudes- 
cence. Two  graphs  (Nos.  11  and  12)  are  given  showing  this  con- 
dition, one  for  the  city  of  Philadelphia  and  the  other  for  New  York. 
In  both,  a  rapid  increase  and  decrease  in  the  number  of  deaths  was 
experienced,  although  in  New  York  the  top  of  the  curve  is  broader 
than  in  Philadelphia.  This  result  was  experienced  both  among  the 
total  population  and  among  the  industrial  policyholders. 
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Graph  11.     City  of  Philadelphia.     Deaths  from  Influenza  and  Pneumonia. 

As  it  moved  westward,  the  epidemic  seemed  to  be  less  rapid  in 
its  development,  but  of  longer  duration  in  each  community.  The 
disease  apparently  did  not  subside  quickly  but  extended  over  a 
longer  period.  In  these  cities  there  seemed  to  follow  within  a  few 
weeks  a  recrudescence  of  greater  or  less  severity  compared  with  the 


152 


THE  INFLUENZA  EPIDEMIC  OF   1918. 


- 

- 

-- 

- 

■ 

" 

'" 

20 

[^ 

700 

80 

CO 

A 

'1 

~] 

1 

600 
80 
CO 
40 

1 

1 

1 

500 

80 
60 
40 

f 

1 

1 

/ 

/ 

1 

400 
60 
60 
40 
20 

300 
80 
60 
40 
20 

200 
SO 
60 
,40 
20 

100 
80 
CO 
40 

f 

1 

/ 

I 

ppp^P^P^  ^^  Tur  riTv   ucAi  TW   nCDT                                1 

/ 

I 

■^    ndir*    iht    -rue    inrrM  ictdi  a  (       nCDT                                              1 

METROPOLITAN   LIFE  INSURANCE  CO, 
SEPTEMBER  30TH,    1918  TO  DECEMBER  31ST,   1918 

' 

; 

s 

1 

1 

I 

I 

\ 

} 

i 

V 

, 

1 

\ 

1 

\ 

\ 

A 

' 

\ 

' 

\ 

1 

\ 

A 

'- 

' 

\ 

/ 

1 

s 

1 

■M^ 

V 

1— 

k_ 

^ 

^ 

^ 

L' 

-*. 

_^ 

^ 

H^ 

k^ 

^ 

^ 

30      4      8     12    16    20    24    28      1 
2      6     10     14    18    S-J     20    30 

SEPT-.  OCTOBER 


9     13     17     21    25     29 
7      11     16    19     23    27 

NOVEMBER 


11     15     19    23     27 
9     13    17     41    25 

DECEMBER 


Graph  12.     City  of  New  York.    Deaths  from  Influenza  and  Pneumonia. 

initial  attack.  Thus,  the  graph  for  Chicago  (No.  13)  shows  that  the 
first  wave  was  not  as  rapid  in  its  development  as  in  New  York  or 
Philadelphia,  and  had  a  more  gradual  increase  and  later  a  more 
gradual  decrease,  extended  over  a  longer  period  of  time,  and  within 
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Graph  13.     City  of  Chicago.    Deaths  from  Influenza  and  Pneumonia. 


a  month  after  its  apparent  cessation,  a  slight  recrudescence  oc- 
curred. 

It  St.  Louis  the  graph  (No.  14)  shows  practically  no  marked  in- 
crease in  the  deaths  for  a  relatively  long  period  of  time.    The  in- 
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crease  was  slight  and  gradual  for  the  latter  part  of  October  and 
i^ovember,  during  which  Eastern  cities  were  having  their  marked 
disturbance,  but  when  Chicago  was  having  its  second  outbreak  in 
December  the  maximum  daily  deaths  in  St.  Louis  increased  to 
nearly  double  any  of  the  October  or  November  figures. 
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Moving  still  farther  west,  the  deaths  in  San  Francisco  were  not 
so  numerous,  but  the  graph  (No.  15)  shows  a  more  marked  second 
occurrence  of  the  disease  and  emphasizes  not  only  the  lightness  of 
the  first  attack  but  also  the  relative  violence  of  the  second. 

These  charts  show  that  on  its  journey  west  the  epidemic  lost  its 
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Graph  15.     City  of  San  Francisco.    Deaths  from  Influenza  and  Pneumonia. 


explosive  nature  and  some  of  its  deadly  effect.  This  is  further  evi- 
denced by  the  following  table  showing  the  crude  death  rate  in  cer- 
tain sections  of  the  country.  In  determining  this  rate,  only  those 
industrial  claims  actually  paid  in  October,  November  and  December 
were  considered. 
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TABLE  X. 

Mortality  from  Influenza,  Broncho-Pneumonia  and  Pneumonu. 

Number  of  Claims  and  Crude  Annual  Claim  Eate,  Per 

1,000  Policies  in  Force,  by  States. 

Industrial  Department. 


Area  and  State. 


Number  of  Claims 

Crude  Annual 
Claim  Rate  per 

Paid. 

1,000  Policies. 

10,940 

21.3 

552 

17.3 

607 

26.2 

375 

24.7 

5,850 

21.2 

1,224 

19.8 

2,332 

21.9 

29,344 

20.8 

11,523 

15.9 

5,482 

21.1 

12,339 

28.7 

7,837 

20.7 

612 

29.3 

2,856 

25.9 

883 

21.0 

973 

17.6 

550 

17.7 

793 

21.1 

289 

18.1 

750 

13.0 

131 

16.0 

1,127 

18.8 

97 

11.9 

925 

21.3 

105 

12.3 

2,725 

15.2 

1,198 

15.5 

1,079 

14.1 

448 

17.3 

9,940 

13.4 

3,324 

14.5 

1,142 

12.1 

4,001 

14.3 

914 

9.9 

559 

12.0 

3,519 

12.8 

276 

10.8 

384 

13.4 

2,239 

12.5 

197 

16.3 

423 

15.1 

New  England  States 

Maine 

New  Hampshire 

Vermont , 

Massachusetts 

Rhode  Island 

Connecticut 

Middle  Atlantic  States ... 

New  York 

New  Jersey 

Pennsylvania 

South  Atlantic  States 

Delaware 

Maryland 

District  of  Columbia 

Virginia 

West  Virginia 

North  Carolina 

South  Carolina 

Georgia 

Florida 

West  South  Central  States 

Arkansas 

Louisiana 

Oklahoma 

East  South  Central  States  . 

Kentucky 

Tennessee 

Alabama 

East  North  Central  States 

Ohio 

Indiana 

Illinois 

Michigan 

Wisconsin 

West  North  Central  States 

Minnesota 

Iowa 

Missouri 

Nebraska 

Kansas 
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Area  and  State. 


Number  of  Claims 
Paid. 


Crude  Annual 
Claim  Rate  per 
1,000  PoUclea. 


Mountain  States  .  .  . 

Montana 

Idaho 

Colorado 

Utah 

Pacific  States 

Washington 

Oregon 

California 

Total  United  States 

Total  Canada 

Grand  Total 


278 

86 

12 

46 

134 

1,716 

274 

93 

1,349 

68,139* 

4,479 

72,618 


11.8 

10.9 

7.1 

33.3 

10.6 

13.2 

12.4 

9.8 

13.7 

18.3 

17.9 

18.3 


•  Includes  Home  Office  Account — 713  claims. 


Possibility  of  a  Kecrudescence, 

The  possibility  of  the  continuance  of  high  mortality  from  influ- 
enza and  its  associated  conditions  during  the  present  and  the  next 
few  years  should  also  be  considered.  The  epidemic  of  thirty  years 
ago  ran  for  a  period  of  three  years.  The  heart  and  kidney  diseases 
showed  markedly  higher  death  rates  for  several  years  after  the  epi- 
demic of  influenza  had  subsided.  It  is  impossible  at  this  time  with 
the  data  at  hand  to  say  definitely  what  the  possibilities  are  in  con- 
nection with  the  present  epidemic.  At  this  writing,  May,  1919, 
there  is  still  a  slight  excess  in  the  number  of  Ordinary  claims  as 
compared  with  last  year,  but  the  Industrial  mortality  has  become 
considerably  less  than  for  the  corresponding  period  of  1918.  The 
effects  of  the  epidemic  are  always  felt  more  quickly  among  the  In- 
dustrial policyholders  than  among  the  Ordinary.  It  is  very  prob- 
able that  the  higher  death  rates  of  the  Ordinary  Department  are 
the  result  of  the  usual  lag  between  the  date  of  death  and  the  date 
of  claim  payment,  which  characterizes  Ordinary  claims,  rather  than 
of  a  higher  actual  mortality.  Taken  all  together,  there  would  ap- 
pear to  be  no  evidence  either  from  the  insurance  data  or  from  the 
population  returns  to  the  Census  Bureau  for  recent  weeks  that 
there  is  any  prevailing  excess  mortality  from  influenza.  This,  in 
itself,  is  a  favorable  indication  that  the  epidemic  has  possibly 
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burned  itself  out  and  that  we  may  look  forward  to  no  alarming 
rises  in  the  influenza  death  rate  in  the  near  future.  Interest,  how- 
ever, must  be  centered  for  some  time  on  the  mortality  from  the 
cardio-vascular-renal  diseases  to  see  what  the  after-effects  of  the 
epidemic  may  have  been.  ' 

Summary. 
The  preliminary  figures  presented  in  this  paper  show  that : 

1.  The  recent  type  of  influenza  differed  distinctly  from  that  ob- 
served thirty  years  ago,  in  the  range  of  the  age  groups  affected. 
The  previous  epidemic  affected  chiefly  children  and  persons  after 
middle  life.  The  recent  epidemic  has  attacked  infants  and  persons 
in  the  ages  of  adult  working  life. 

2.  White  persons  were  affected  much  more  than  colored  persons 
and  for  each  of  these  color  or  race  groups,  the  mortality  of  males 
was  higher  than  that  of  females.  WTiite  males  showed  the  highest 
influenza  mortality  of  the  several  color  and  sex  classes. 

3.  The  highest  mortality  from  the  disease,  when  studied  by  sex 
and  age,  was  found  among  the  industrial  policyholders  and  the 
lowest  rates  were  found  among  the  ordinary  policyholders.  There 
appears  to  be  a  clear-cut  association  between  good  economic  condi- 
tion and  the  ability  to  withstand  the  disease. 

4.  The  types  of  the  epidemic  curve  in  various  communities 
have  varied  with  respect  to  their  proximity  to  the  ports  of  entry 
into  the  United  States.  The  epidemic  was  more  explosive  in  char- 
acter in  the  Atlantic  cities  and  of  more  gradual  extension  in  the 
central  and  western  cities. 
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Legal  Notes 


WENDELL   M.   STRONG, 

{Member  of  the  New  Yorh  Bar). 

Failure  to  File  Policy  Rider  in  New  York  State: — (Hop- 
kins vs.  Connecticut  General  Life  Ins.  Co.,  Court  of  Appeals  of 
New  York,  131  N.  E.  Eep.  465.)  An  accident  insurance  policy  had 
been  issued,  to  which  was  attached  a  war  rider  which  the  insured 
had  specifically  agreed  in  writing  should  be  part  of  the  contract, 
providing  that  the  policy  did  not  cover  loss  from  injuries  caused 
directly,  or  indirectly,  by  any  act  of  any  of  the  belligerent  nations. 
The  insured  lost  his  life  in  the  sinking  of  the  Liisitania  and  the 
company  denied  liability  on  the  strength  of  the  agreement  in  this 
rider.  The  policy  was  a  New  York  policy  and,  in  accordance  with 
the  New  York  statute,  the  policy  form  had  been  filed  in  New  York. 
The  rider,  however,  had  not  been  filed. 

In  the  Appellate  Division  a  decision  had  been  reached  which  can 
only  be  regarded  as  startling.  It  was  that  the  rider  should  be 
eliminated  from  the  contract  and  the  remainder  of  the  policy  stand 
as  the  contract  between  the  parties.  {T.  A.  S.  A.,  XVII,  303.) 
Thus  the  court  made  for  the  parties  an  entirely  different  contract 
from  what  they  had  made  or  had  intended  to  make.  • 

The  New  York  statute  required  certain  standard  provisions  in 
accident  policies,  but  those  provisions  were  not  such  as  to  form  the 
whole  of  a  policy  contract  and  the  framing  of  the  rest  of  the  con- 
tract was  a  matter  for  the  company,  subject  to  the  requirement  of 
the  statute  that  no  policy  should  be  issued  unless  the  form  was  filed 
and  approved  by  the  Superintendent  of  Insurance. 

The  question  involved  was  the  effect  upon  the  contract  of  the 
non-filing  of  the  rider.  Regarding  the  effect  of  failure  to  file  the 
contract  the  statute  read : 

"  (i)  A  policy  issued  in  violation  of  this  section  shall  be  held 
valid,  but  shall  be  construed  as  provided  in  this  section  and  when 
any  provision  in  such  a  policy  is  in  conflict  with  any  provision  of 
this  section,  the  rights,  duties  and  obligations  of  the  insurer,  the 
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policy  holder  and  the  beneficiary  shall  be  governed  by  the  pro- 
visions of  this  section." 

The  Court  of  Appeals,  reversing  the  Appellate  Division,  held 
that  the  statute  provided  specifically  that  failure  to  file  contract 
did  not  affect  the  validity  of  the  contract,  but  that  the  effect  of 
failure  to  file  was  only  that  the  company  subjected  itself  to  the 
penalty  provided  in  the  statute  therefor.  It  further  held  that  since 
the  rider  in  question  was  not  in  conflict  with  any  provisions  of  the 
statute  it  was  effective  as  part  of  the  contract  between  the  parties. 
Extracts  from  the  opinion  are : 

"What  then  is  the  result  of  the  failure  to  file  the  rider?  The 
statute  provides  two  classes  of  remedies.  If  the  violation  is  wilful, 
a  fine  is  imposed  and,  if  the  company  is  a  foreign  one,  its  license 
may  be  revoked.  Next,  the  policy  is  valid,  but  it  is  to  be  '  construed 
as  provided  in  this  section  and  when  any  provision  in  this  policy  is 
in  conflict  with  any  provision  in  this  section,  the  rights,  duties,  and 
obligations  of  the  insurer,  the  policy  holder  and  the  beneficiary 
shall  be  governed  by  the  provisions  of  this  section.'  Here  again 
we  understand  the  word  '  Policy '  to  mean  the  entire  contract, 
whether  it  is  contained  in  the  policy  itself,  strictly  speaking,  or  in 
agreements  attached  thereto. 

"What  is  in^nded  is  in  part  clear.  No  corporation  issuing  a 
policy  may  escape  liability  because  of  its  failure  to  obey  the  law. 
But  what  is  the  position  of  the  insured?  Clearly  as  to  him  the 
standard  provisions  are  a  part  of  his  contract.  If  it  contains 
clauses  contradicting  them,  they  may  be  ignored.  So  if  the  com- 
pany attempts  to  incorporate  its  charter  by  reference.  So  possibly 
of  clauses  or  exceptions  printed  indistinctly.  But  it  does  not  follow 
that,  where  the  whole  or  a  part  of  a  policy  has  not  been  filed,  the 
insured  may  recover  upon  a  contract  never  made  by  him,  and 
which  the  statute  does  not  say  he  shall  be  held  to  have  made.  The 
statute  says  the  contract  is  valid — not  simply  valid  against  the 
insurer. 

"  This  is  not  the  case  for  an  application  of  the  rule  that  illegal 
or  prohibited  contracts  are  void  even  when  the  statute  does  not 
expressly  so  declare.  Here  the  statute  itself  says  they  shall  not  be 
void  but  valid." 

Waiver  of  Lapse: — (McDonald  vs.  Equitable  Life  Assurance 
Society  of  the  United  States,  Supreme  Court  of  Iowa,  169  N.  W. 
Eep.  352.)  A  check  for  the  premium  was  mailed  thirty-three  days 
after  the  due  date  and  two  days  after  the  end  of  the  days  of  grace. 
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The  agency  cashier,  on  receipt  of  this,  wrote  a  letter  to  the  insured 
stating  that  it  had  been  received  and  placed  "  in  escrow  "  and  the 
letter  also  stated,  ''I  desire  to  request  that  you  kindly  sign  the 
attached  declaration  of  health,  which  must  be  at  this  office  no  later 
than  the  9th  proximo,  when  restoration  of  this  policy  will  have 
immediate  attention.  You  have  been  previously  advised  that  the 
said  policy  lapsed  as  to  February  9th."  A  receipt  was  enclosed 
stating  that  the  amount  received  was  only  for  transmission  to  the 
home  office  and  that  the  company  was  in  no  way  committed  thereby 
and  that  nothing  in  connection  therewith  should  be  held  to  waive 
any  default.  This  was  sent  to  the  temporary  address  of  the  insured 
and  a  letter  of  the  same  import  was  sent  to  the  permanent  address. 
Other  letters  were  mailed  to  the  insured  at  different  times  urging 
him  to  take  the  necessary  steps  for  reinstatement.  Something  more 
than  a  month  after  the  receipt  of  the  check,  the  conditions  of  re- 
instatement not  having  been  fulfilled,  the  amount  thereof  was  re- 
mitted back  to  the  insured  by  a  check  which  was  duly  deposited  to 
the  credit  of  the  insured.  The  court  held  that  the  receipt  and 
retention  of  the  money  by  the  company  operated  as  a  waiver  of  the 
lapse, — 

"  The  rule  of  law,  as  well  as  of  reason,  required  the  company,  if 
it  proposed  to  assert  a  forfeiture  of  the  insurance,  to  return  the 
money  at  once  to  McKee,  stating  the  reason  for  the  refusal  to  ac- 
cept. Receipt  and  retention  by  the  insurer  of  an  overdue  premium 
is  universally  held  to  operate  as  a  waiver  of  forfeiture  for  the  fail- 
ure to  make  such  payment  on  time,  and  the  waiver  will  be  effectual 
here  unless  this  result  is  to  be  avoided  by  the  defendant's  evidence 
that  it  accepted  the  money  only  on  the  conditions  named." 

There  was  a  claim  that  the  insured  in  accepting  the  refund  when 
made  was  not  of  sound  mind.  Regarding  the  effect  of  the  refund 
the  court  spoke  as  follows: 

"  Thus  far  we  have  given  no  attention  to  the  effect  of  the  return 
of  the  money  upon  the  rights  of  the  parties.  That  the  money  was 
eventually  returned  was  conceded,  and,  if  McKee  was  at  that  time 
of  sound  mind  and  competent  to  transact  business  intelligently  and 
understandingly,  his  act  in  accepting  it  and  receipting  for  it  in 
satisfaction  of  his  claims  under  the  policy  would  doubtless  be  a 
complete  defense  to  this  action ;  for,  no  matter  how  perfect  his  right 
to  deny  the  forfeiture  of  his  insurance,  he  had  also  the  right  to 
compromise  or  settle  and  release  his  claims  in  consideration  of  a 
return  of  his  payment.     It  is  alleged,  however,  and  evidence  was 
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offered  tending  to  prove,  that  he  was  then  unsound  in  mind  and 
body  and  by  reason  thereof  was  unfit  and  incompetent  to  enter  into 
a  binding  agreement  of  that  nature." 

In  the  district  court  there  had  been  a  directed  verdict  for  the 
defendant;  the  action  of  the  Supreme  Court  was  to  reverse  and 
remand. 

Effect  of  Assignment  by  Insured  Alone  where  Eight  to 
Change  Beneficiary  Exists: — (Anderson  vs.  Broad  Street  Na- 
tional Bank,  Court  of  Chancery  of  New  Jersey,  105  Atl.  Eep.  599.) 
The  policy  contained  a  provision  in  one  of  the  ordinary  forms,  for 
the  right  to  change  the  beneficiary,  the  change  to  be  effected  by 
filing  written  notice  at  the  home  office  of  the  company  together  with 
the  policy  for  indorsement.  The  insured  assigned  the  policy  to  the 
bank.  The  bank's  claim  rested  upon  the  theory  that  the  insured  by 
reserving  the  right  to  change  the  beneficiary  retained  the  absolute 
ownership  of  the  policy  and  the  right  to  dispose  of  it  by  assignment. 

The  court  held  that  the  interest  of  th'e  beneficiary  could  be  de- 
feated only  by  pursuing  the  method  set  out  in  the  policy,  and  that 
an  assignment  by  the  insured  alone  did  not  defeat  that  interest 
even  though  he  could  have  defeated  it  by  making  the  change  of 
beneficiary  in  the  manner  permitted. 

Does  the  Eight  to  Change  Beneficiary  Include  Eight  to 
Borrow  on  Policy? — (Eawls  vs.  Penn  Mutual  Life  Ins.  Co.  of 
Philadelphia,  United  States  Circuit  Court  of  Appeals,  253  Fed. 
Eep.  725.)  The  insured  borrowed  on  the  two  policies  in  question 
to  pay  the  premiums,  the  loan  on  one  policy  also  including  an 
amount  to  pay  premium  on  a  third  policy,  the  policies  being  thus 
reinstated  after  lapse.  This  was  done  without  the  consent  of  the 
beneficiary.  The  policies  afterwards  lapsed  and  were  out  of  force 
at  the  insured's  death.  The  beneficiary  claimed  on  the  theory  that, 
had  the  loan  not  been  made  extended  insurance  would  have  been  in 
force  at  the  insured's  death. 

The  court  held  that  the  right  of  the  insured  to  change  the  bene- 
ficiary included  the  lesser  right  to  conclude  a  lien  on  the  policy 
without  the  consent  of  the  beneficiary  and  that  the  right  of  the 
beneficiary  in  the  policy  was  a  mere  expectancy  during  the  life  of 
the  insured  and  did  not  vest  until  his  death.  The  court  was  divided, 
the  chief  judge  dissenting. 
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It  is  doubtful  if  the  decision  in  this  case  would  be  followed  in 
many  jurisdictions. 

Mistake  of  Agext  ix  Illustratiox : — (Graham  vs.  Mutual 
Life  Insurance  Co.  of  New  York,  Supreme  Court  of  North  Caro- 
lina, 97  S.  E.  Rep.  6.)  An  illustration  was  made  out  by  the  agent 
and  given  to  the  applicant  before  the  policy  was  issued.  This  illus- 
tration was  not  signed  by  anyone  and  was  in  fact  in  error.  When 
the  policy  was  received  the  illustration  was  filed  with  it  and  re- 
mained until  the  end  of  the  fifteen-year  distribution  period.  There 
was  no  evidence  that  during  that  period  "  any  officer  or  general 
agent  of  the  defendant  had  any  knowledge  of  it."  The  suit  was 
really  for  reformation  of  the  contract  to  conform  to  the  erroneous 
illustration.  The  court  held  that  the  agent  had  no  power  to  bind 
the  company  and  that  if  there  was  a  misunderstanding  as  to  what 
the  contract  provided  for,  the  plaintiff  had  slept  upon  her  rights. 
An  extract  from  the  opinion  is: 

"The  policy  was  delivered  to  plaintiff's  father,  an  able  and  dis- 
tinguished lawyer,  who  was  plaintifE's  agent,  who  already  was  in 
possession  of  Exhibit  2,  a  paper  which  no  officer  of  the  defendant 
ever  saw.  By  reading  the  policy  he  could  readily  discover  that  no 
such  provision  was  in  it  and  that  the  character  of  the  policy  was 
incompatible  with  any  certain  assumed  amount  of  dividend  pay- 
able to  the  insured  at  the  termination  of  the  accumulative  period. 
It  was  his  duty  to  return  it  to  defendant  at  once  and  decline  to 
accept  it.  Instead  of  doing  so,  he  kept  the  policy  for  fifteen  years 
without  taking  any  action  to  enforce  plaintiff's  supposed  rights. 
Plaintiff  had  slept  on  her  rights,  if  she  had  any." 

The  court  brought  out  in  the  opinion  a  very  important  element 
in  connection  with  the  case  which  is  also  of  great  importance  in 
dividend  illustration  cases  and  which  is  frequently  not  recognized 
by  the  courts,  namely,  that  if  the  payment  to  one  policyholder  is 
increased  the  funds  can  only  be  obtained  by  taking  from  what  the 
other  policyholders  are  entitled  to,  that  is  by  discriminating  against 
the  other  policyholders.    The  court  set  this  out  as  follows : 

"There  is  another  very  cogent  reason  why  Exhibit  2  cannot  be 
incorporated  in  the  policy.  There  are  doubtless  many  policies  of 
the  character  of  the  one  sought  to  be  reformed  extant  and  in  force 
in  this  state.  To  reform  this  policy  by  decreeing  Exhibit  2  to  be  a 
part  of  it  would  give  plaintiff  an  undue  advantage  over  others  hold- 
ing similar  policies,  and  would  be  an  illegal  discrimination  in  her 
11 
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favor  at  variance  with  our  statutes,  as  well  as  the  general  principles 
of  law.  The  defendant  is  a  mutual  company,  and  is  forbidden  to 
discriminate  among  its  policyholders,  and  any  agreement  which 
would  result  in  the  payment  of  larger  proportionate  dividends  to 
one  of  its  policyholders  than  to  others  in  the  same  class  would  be 
illegal  and  void." 

Dividend  Illusteation  : — (Thomas  vs.  Equitable  Life  Assur- 
ance Society,  Kansas  City  Court  of  Appeals,  Missouri,  205  S.  W. 
Rep.  533.)  The  policy  was  one  with  a  twenty-year  tontine  period. 
Attached  to  the  policy  was  an  illustration,  signed  by  the  general 
agent.  The  action  was  for  specific  performance  to  obtain  an 
amount  of  paid  up  insurance  in  accordance  with  the  figures  of  the 
illustration.  The  policy  contained  the  usual  provision  that  it  con- 
stituted the  entire  contract  and  could  not  be  varied  except  in  writ- 
ing by  certain  specified  officers.  The  illustration  stated  that  it 
was  impossible  to  predict  future  results,  but  that  the  figures  shown 
therein  were  what  a  policy  ending  its  tontine  period  at  the  time  the 
illustration  was  given,  would  receive. 

The  court  held,  following  the  Forman  case  {T.  A.  S.  A.,  XVIII, 
101)  that  the  insured  was  entitled  to  the  amount  shown  in  the 
illustration.  There  was,  however,  a  strong  dissenting  opinion  which 
both  distinguished  this  case  from  the  Forman  case  and  also  showed 
how  inconsistent  it  was,  both  with  the  terms  of  the  policy  and  with 
the  terms  of  the  illustration  itself,  to  hold  that  the  illustration 
guaranteed  any  specific  amount  of  surplus. 

Period  of  Incontestability: — (Ebner  vs.  Ohio  State  Life  Ins. 
Co.,  Appellate  Court  of  Indiana,  121  N.  E.  Rep.  315.)  The  policy 
provided :  "  After  one  year  this  policy  shall  be  incontestable  except 
for  non-payment  of  premiums."  The  insured  died  and  proofs  of 
death  were  submitted  within  a  year.  The  proofs  of  death  indicated 
that  there  had  been  false  statements  in  the  application.  The 
company  after  investigation  elected  to  rescind  the  policy  and  ten- 
dered back  the  premium  with  interest,  but  the  payee  under  the 
policy  refused  this.  No  suit  being  brought  by  the  payee  to  collect 
the  policy  the  company,  just  before  the  end  of  one  year  from  the 
date  of  the  policy,  brought  an  action  in  equity  to  have  the  policy 
cancelled.  The  claim  was  made  that  the  action  in  equity  would  not 
lie  as  there  was  a  full  remedy  in  law.  In  this  connection  the  ques- 
tion came  before  the  court  whether  the  company  would  have  been 
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barred,  by  the  incontestable  clause  above  quoted,  from  defending 
a  suit,  brought  more  than  one  year  after  the  date  of  the  policy,  even 
though  the  insured  had  died  within  the  year.  The  court  held  that 
the  company  would  have  been  so  barred. 

The  policy  in  this  case,  as  in  IMonahan  vs.  Metropolitan  Life 
(T.  A.  S.  A.,  XIX,  104),  has  a  clause  which  is  not  precisely  the 
one  required  by  statute,  so  that  the  question  was  not  before  the 
court  whether  in  •  case  an  incontestability  clause  precisely  as  re- 
quired by  statute  were  contained  in  the  policy  the  company  would 
be  barred  from  defending  after  the  contestable  period,  even  though 
death  occurred  in  that  period.  It  would,  however,  seem  that  the 
decision  of  the  court  would  have  been  similar  had  the  clause  con- 
tained precisely  the  limitation  required  by  statute. 

Thus  the  courts  of  two  states,  Illinois  and  Indiana,  have  placed 
themselves  on  record  as  interpreting  ordinary  incontestable  clauses, 
at  least  where  such  clauses  are  not  ones  specifically  required  by 
statute,  as  barring  defenses  after  the  contestable  period  if  suit  is 
not  brought  until  after  such  period,  even  though  the  death  of  in- 
sured occurred  before  the  end  of  such  period.  This  would  mean, 
if  generally  followed,  that  the  companies,  in  order  to  protect  them- 
selves in  cases  which  they  wished  to  defend,  would  have  to  take 
affirmative  action  before  the  end  of  the  contestable  period. 

It  is  not  believed  that  this  doctrine  will  be  generally  followed 
since  the  usual  theory  is  that  in  case  of  the  death  of  the  insured 
before  the  end  of  the  contestable  period  the  rights  become  fixed  and 
any  defenses  the  insurer  may  have  will  continue,  even  though 
action  against  the  insurer  be  delayed. 

DiscEiMiXATiox — Effect  ox  Validity  of  Policy  : —  ( Quast  vs. 
Fidelity  Mutual  Life  Ins.  Co.,  New  York  Court  of  Appeals,  226 
N.  Y.  270.)  The  company  in  1905  changed  to  an  old  line  com- 
pany and  thereafter  instead  of  writing  insurance  on  the  assess- 
ment plan  wrote  all  new  policies  on  the  legal  reserve  basis.  It  also 
offered  terms  on  which  the  old  policies  could  be  exchanged  for  new 
forms.  In  this  particular  case  the  change  was  made  to  the  20- 
payment  life  plan  with  an  agreement  that  ten  payments  more  only 
were  to  be  payable.  At  the  end  of  the  period  the  insured  attempted 
to  surrender  for  the  cash  value,  but  the  company  held  what  pur- 
ported to  be  a  certificate  of  loan  with  his  signature  received  at  the 
time  the  change  was  made  as  part  of  the  consideration  of  the 
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change,  and  claimed  the  right  to  deduct  the  amount  of  the  loan 
from  the  cash  surrender  value.  The  insured,  however,  claimed  that 
the  signature,  purporting  to  be  his,  was  a  forgery  and  that  he  had 
agreed  to  no  such  loan  or  lien,  and  the  facts  were  found  against 
the  company. 

The  company  appealed  on  the  ground  that  to  give  the  contract 
to  the  insured  without  such  a  loan  was  discrimination  under  the 
statute  of  Pennsylvania  (this  being  a  Pennsylvania  contract)  and 
that  consequently  the  insured  could  not  recover.  The  question  was 
whether  the  statute  against  discrimination  would  have  such  an 
effect.  The  court  held  that  the  statute  and  the  law  in  general 
against  discrimination  was  rather  directed  against  the  insurance 
companies  and  agents,  "  only  applying  to  the  insured,  if  at  all,  when 
the  favor  or  discrimination  was  known  to  him,"  and  that  it  was  not 
intended  to  make  the  contract  void  for  discrimination,  but  rather 
to  provide  penalties.  This  is  in  line  with  other  decisions  where 
similar  questions  are  involved. 

Deliteey  of  Policy: — (Stilp  vs.  New  York  Life  Ins.  Co.,  Su- 
preme Court  of  Wisconsin,  109  N.  W.  Eep.  606.)  The  Wisconsin 
statute  makes  the  soliciting  agent  the  agent  of  the  company.  The 
policy  contained  a  provision  that  it  should  not  take  effect  unless 
the  premium  was  paid  and  the  policy  delivered  to  the  insured  while 
he  was  in  good  health.  The  insured  paid  part  of  the  premium  at 
the  time  of  the  application.  When  the  policy  was  received  the 
agent  gave  it  to  the  uncle  of  the  insured  who  gave  him  a  check  for 
the  premium.  The  insured  had  been  sick  for  three  days  with  what 
was  supposed  to  be  a  cold.  The  uncle  delivered  the  policy  to  the 
insured  that  same  day  and  told  the  agent  that  the  insured  was  ill 
with  a  cold.  The  agent  inquired  the  name  of  the  physician  and 
consulted  the  physician  as  to  the  illness.  On  the  next  day  the 
agent  cashed  the  check  which  had  been  given  him  and  delivered 
the  receipt  for  the  first  premium.  The  insured  recovered  suffi- 
ciently to  return  to  work  for  a  few  days,  then  had  a  relapse  and 
died  about  a  month  after  the  delivery  of  the  policy.  The  court  held 
that  the  company,  through  its  agent,  "learned  all  anyone  knew 
about  the  facts  and  knowing  the  facts  he  chose  to  cash  the  checks, 
deliver  the  receipt  acknowledging  payment  of  the  premium,  and 
run  the  risk.  There  was  no  fraud  or  false  representation.  Doubt- 
less the  ao-ent  could  have  returned  the  check  and  demanded  back 
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the  policy  after  he  learned  of  the  boy's  illness,  but  he  {i.e.,  the  com- 
pany) chose  to  affirm  and  complete  the  transaction  and  could  not 
now  disaffirm  it." 

Failure  to  Read  Policy: — (Arndt  vs.  Jefferson  Standard  Life 
Ins.  Co.,  Supreme  Court  of  North  Carolina,  97  S.  E.  Rep.  631.) 
A  suit  was  brought  for  damages  on  the  claim  that  the  insured  was 
induced  to  take  the  policy  by  false  representations.  This  was  some 
ten  years  after  the  policy  was  issued.  The  court  held  that  assuming 
the  claim  by  the  insured  to  be  true  as  to  the  representation  made  to 
him,  he  could  not  recover  because  of  his  own  laches.  The  court 
called  attention  to  the  fact  that  the  contract  was  plainly  worded 
and  there  was  no  difficulty  in  ascertaining  its  meaning  by  reading 
it,  that  it  was  a  printed  policy  and  that  the  plaintiff  could  read 
print;  that,  nevertheless,  the  plaintiff  kept  the  policy  in  his  pos- 
session for  nine  years  without  reading  it.  Regarding  this  the  court 
said: 

"  We  are  of  the  opinion  that  plaintiff  was  guilty  of  negligence  in 
not  reading  his  policy.  While  the  agent,  according  to  plaintiff's 
testimony,  which  must  be  taken  as  true,  misrepresented  the  con- 
tents of  the  policy,  as  to  when  it  would  be  paid  up,  there  was  no 
fraud,  trick,  or  artifice  resorted  to  at  the  time  the  policy  was  de- 
livered, in  order  to  prevent  the  plaintiff  from  reading  it,  and  he 
kept  it  for  nine  years  without  doing  so." 

While  there  were  other  points  contributing  to  the  decision,  ap- 
parently the  court  held  that  this  in  itself  would  have  been  sufficient 
to  bar  any  claim  the  plaintiff  might  otherwise  have  had. 

Sound  Health: — (Mutual  Life  Ins.  Co.  of  Baltimore  tis.  Willey, 
Court  of  Appeals  of  Maryland,  106  At.  Rep.  163.)  The  policy  pro- 
vided that  it  should  be  void  if  the  insured  was  not  in  "sound 
health"  at  the  time  of  its  delivery.  The  evidence  was  uncontra- 
dicted that  the  insured  was,  at  the  time  of  the  delivery  of  the 
policy,  and  had  been  for  some  time  previously,  suffering  from 
tuberculosis,  of  which  he  finally  died.  The  lower  court  allowed  the 
case  to  go  to  the  jury.    The  Court  of  Appeals  held: 

"It  cannot  be  questioned  that  if  the  insured  at  the  time  the 
application  for  insurance  was  made  was  suffering  from  tuberculosis, 
he  was  not  in  sound  health  within  the  meaning  of  the  policy,  and 
where  that  fact  appears,  as  it  does  in  this  case,  by  clear  and  uncon- 
tradicted evidence,  it  was  the  duty  of  the  court  to  withdraw  the 
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case  from  the  consideration  of  the  jury.  It  follows  that  the  judg- 
ment appealed  from  must  be  reversed,  and,  as  no  recovery  can  he 
had  upon  the  policy,  a  new  trial  will  not  be  awarded." 

Materiality: — (Myers  vs.  Mutual  Life  Ins.  Co.  of  New  York, 
Supreme  Court  of  Appeals  of  West  Virginia,  98  S.  E.  Eep.  424.) 
The  insured  in  the  application  made  statements  in  answer  to  spe- 
cific questions  that  he  had  consulted  no  physicians  in  the  past  five 
years  and  that  certain  diseases  which  he  named,  were  the  only  dis- 
eases he  had  had  since  childhood.  Both  of  these  answers  were  false. 
The  question  of  wilful  misstatement  and  materiality  was  dis- 
cussed in  the  opinion  in  which  the  court  lays  down  rules  which  it 
would  seem  ought  to  be  general  rules  applying  to  false  statements 
in  life  insurance  applications,  but  which  many  courts  do  not  follow. 
Extracts  from  the  opinion  are: 

"It  may  be  said  that  where  a  representation  is  made  by  one  in 
an  application  for  insurance  of  a  fact  peculiarly  in  his  own  knowl- 
edge, and  it  turns  out  to  be  untrue,  it  will  be  held  to  be  a  fraudu- 
lent representation.  In  many  of  the  cases  it  has  been  argued  that 
where  such  a  representation  is  false,  but  it  did  not  appear  that  the 
insured  had  not  acted  in  perfect  good  faith  in  making  it,  it  would 
not  be  treated  as  a  fraudulent  representation.  But  the  correct  rule 
in  this  regard  seems  to  be  that  ...  as  to  those  representations 
peculiarly  within  the  knowledge  of  the  insured,  if  the  statements 
are  untrue  he  is  guilty  of  a  legal  fraud,  though  he  may  not  have 
intended  to  deceive,  and  he  will  be  bound  by  the  effect  thereof.  .  .  . 
The  doctrine  of  these  cases  seems  to  be  that  where  a  representation 
is  made  as  to  the  existence  or  nonexistence  of  a  certain  set  of  facts 
which  from  their  peculiar  nature,  the  assured  is  bound  to  know 
about,  he  will  be  bound  by  the  representation,  notwithstanding  for 
the  moment  he  may  not  have  recalled  the  facts  or  have  overlooked 
them. 

"Difficulty  is  also  encountered  in  determining  what  representa- 
tions are  material  in  such  an  application.  In  this  regard  it  seems 
to  be  firmly  established  by  the  authorities  that  by  making  inquiry 
in  regard  of  the  existence  or  nonexistence  of  a  particular  fact,  or 
facts,  the  same  is  made  material ;  it  is  brought  into  prominence  by 
the  very  force  of  the  fact  that  information  is  sought  concerning  the 
particular  matter,  and  for  this  reason  the  courts  with  practical 
unanimity  treat  answers  to  such  specific  inquiries  as  material  rep- 
resentation. 

"The  insurance  company  was  entitled  to  have  Myers  act  fairly 
and  honestly  with  it.  He  was  bound  to  know  when  these  questions 
were  asked  that  the  insurance  company  would  act  upon  his  answers, 


LEGAL  NOTES.  167 

and  his  concealment  of  the  treatment  he  had  received  during  a 
period  of  several  months  cannot  be  looked  upon  in  any  other  light 
than  that  it  was  fraudulent  and  deceitful  and  calculated  to  mis- 
lead the  defendant." 

The  court  reversed  the  judgment  of  the  lower  court  for  the  plain- 
tiff and  remanded  for  a  new  trial. 

(Sparer  vs.  Travelers  Ins.  Co.  of  Hartford,  Conn.,  Supreme  Court 
of  New  York,  Appellate  Division,  173  N.  Y.  Supp.  673.)  The 
insured  falsely  stated  in  the  application  that  he  had  had  "  no  med- 
ical or  surgical  attentions  in  the  past  five  years."  He  had,  in  fact, 
had  a  serious  operation  three  months  prior  to  his  application.  The 
court  held  that  the  materiality  of  the  representation  was  a  matter 
for  the  court  and  not  for  the  jury  and  reversed  the  lower  court. 
An  extract  from  the  opinion  is : 

"There  can  be  no  doubt  that  the  representation  that  the  appli- 
cant had  not  received  medical  or  surgical  attention  within  the  last 
five  years  was  a  material  representation,  for,  had  the  truth  in  that 
regard  been  disclosed  the  company  would  not  have  issued  the  policy. 
Under  these  circumstances  the  materiality  of  the  representation 
was  a  question  for  the  court  and  not  for  the  jury.  It  is  only  when 
it  is  doubtful  whether  the  representation  is  material  that  a  question 
of  fact  arises  which  must  be  submitted  to  the  jury.  Therefore  this 
question  should  not  have  been  submitted  to  the  jury. 

"  Furthermore,  in  order  for  the  defendant  to  succeed,  it  did  not 
have  to  prove  that  the  misrepresentation  was  made  with  intent  to 
deceive.  The  defense  was  an  equitable  defense;  any  facts  that 
would  entitle  the  defendant  to  have  maintained  an  action  to  rescind 
the  contract  of  insurance  would  afford  a  complete  defense  in  an 
action  brought  upon  the  contract." 

(Lewis  vs.  New  York  Life  Ins.  Co.,  Kansas  City  Court  of  Ap- 
peals, Missouri,  209  S.  W.  Eep.  625.)  The  insured  in  his  applica- 
tion made  false  statements  in  regard  to  physicians  consulted,  hav- 
ing consulted  a  number  of  physicians  within  a  short  time  before 
the  application,  whereas  in  the  application  he  admitted  consulting 
only  one.  The  policy  was  taken  out  in  Colorado  so  that  it  was  a 
Colorado  rather  than  a  Missouri  contract,  and  consequently  not 
subject  to  the  peculiar  statute  of  Missouri.  The  judgment  of  the 
lower  court  against  the  company  was  reversed.  Much  of  the  inter- 
est of  the  case  is  in  the  way  the  court  set  forth  general  principles 
in  the  opinion.    An  extract  from  this  is: 
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"It  is  not  a  question  of  whether  these  consultations  were  for 
Bright's  disease  or  whether  he  was  suffering  therefrom  or  his  death 
hastened  thereby;  nor  is  it  a  question  of  whether  he  thought  these 
consultations  were  material  or  not.  He  was  answering  questions 
which  the  company  wanted  to  know  the  truth  about  before  it  would 
enter  into  the  contract.  It  had  the  right  to  know  the  truth  in 
order  that  it  could  decide  for  itself  whether  it  would  insure  him  or 
not.  If  it  had  known  he  had  consulted  various  other  doctors  re- 
cently and  for  other  matters,  it  could  have  investigated  on  its  own 
account  and  decided  for  itself  whether  it  would  take  him  as  a  risk." 

Disappearance: — (Butler  vs.  Mutual  Life  Ins.  Co.  of  New 
York,  Court  of  Appeals  of  New  York,  121  N.  E.  Rep.  758.)  Suit 
was  brought,  the  plaintiff  relying  on  the  presumption  of  death  aris- 
ing from  the  absence  of  the  insured  unheard  of  during  more  than 
seven  years.  The  insured,  when  twenty-two  years  of  age,  left  home 
in  Rochester  to  work  in  St.  Louis.  During  the  first  year  he  wrote 
frequently  to  his  mother.  Afterwards  the  letters  were  infrequent 
and  after  October,  1907,  no  communication  had  been  received  from 
him  or  tidings  of  him.  From  the  time  of  his  leaving  home  until 
trace  of  him  was  finally  lost  he  had  been  more  or  less  of  a  rolling 
stone  and  in  1907,  before  the  last  letter  was  received  from  him,  his 
family  had  lost  trace  of  his  whereabouts  and  had  attempted,  unsuc- 
cessfully, to  obtain  information  about  him.  His  last  letter,  just 
before  October  1,  1907,  contained  a  request  for  a  recommendation 
from  an  acquaintance  to  help  him  secure  a  position.  His  parents 
did  not  answer  this  letter.  In  October  two  postal  cards  were  re- 
ceived from  him  from  different  places,  these  being  the  last  com- 
munications received.  He  had  a  deposit  of  one  hundred  dollars  in 
the  bank  in  Rochester  which  was  never  claimed. 

The  court  held  that  as  a  matter  of  law  no  inference,  whether  the 
insured  was  dead  or  not,  could  reasonably  be  drawn  from  these 
facts.  It  stated  specifically  that  it  had  not  taken  into  considera- 
tion whether  the  inquiry  of  the  plaintiff  concerning  the  insured  was 
diligent.    Extracts  from  the  opinion  are : 

"  The  law  contains  the  general  assumption  that  a  person  who  has 
been  continuously  absent  from  his  home  or  place  of  residence,  and 
unheard  from  or  of  by  those  who,  if  he  had  been  alive,  would 
naturally  have  heard  of  him,  through  the  period  of  seven  3'ears, 
is  dead.  The  presumption  does  not  arise,  however,  when  there  exist 
circumstances  or  facts  which  reasonably  account  for  his  not  being 
heard  of,  or  his  absence  and  absention  from  communication  are 
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reasonably  explained  without  assuming  his  death  or  where  diligent 
inquiry  as  to  whether  he  is  alive  or  not  has  not  been  made. 

"  The  burden  of  establishing  the  facts  which  may  within  reason, 
give  rise  to  the  presumption,  is  upon  the  person  provoking  it.  He 
must  prove  more  than  the  mere  fact  of  absence  during  the  period. 
He  must  produce  evidence  to  justify  the  inference  that  the  death  of 
the  absentee  is  the  probable  reason  why  nothing  is  known  about 
him.  Before  a  court  is  justified  in  presuming  the  death  of  a  per- 
son, at  a  designated  time,  because  of  his  absence,  the  proof  should 
remove  the  reasonable  probability  of  his  being  alive  at  that  time. 
The  presumption  does  not  arise  where  it  is  improbable  there  would 
have  been  any  communication  with  those  who  naturally  would  re- 
ceive it.  Whether  or  not  the  absence  is  unexplained  except  by 
death,  or,  in  fine,  whether  or  not  the  presumption  arises  from  the 
evidence  is  almost  always,  of  necessity,  a  question  for  the  jury. 
Whenever,  however,  the  evidence  is  without  contradiction  and  in- 
capable, whether  without  or  with  contradiction,  of  creating,  in 
reasonable  minds,  conflicting  inferences,  the  question  is  one  of  law 
for  the  trial  justice  to  decide. 

"  The  instant  case  rests  wholly  upon  unconflicting  evidence  pro- 
duced by  the  plaintiff.  The  contents  of  the  communications  from 
the  insured  establish  clearly  and  directly  that  he,  prior  to  and  at 
the  time  of  the  cessation  of  those  communications,  had  the  definite 
and  fixed  intention  of  not  returning  to  the  home  of  his  parents. 
He  had  formed  the  purpose  of  seeking  elsewhere,  in  the  West,  or  the 
North,  or  the  South,  the  opportunity  and  the  location  satisfactory 
to  him  and  conducive  to  the  acquisition  of  money.  He  had  become 
a  fortune  seeker.  He  declared  his  intention  of  settling  and  of  en- 
gaging in  business  in  another  place  than  the  city  of  Eochester, 
and  his  absence  from  that  city  does  not  create  the  inference  that  it 
was  caused  by  his  death.  The  contents  of  those  communications 
and  the  other  facts  do  not  justify  the  inference  that  death  was  the 
probable  reason  why  nothing  has  been  heard  for  or  of  him  since 
October,  1907." 

Disappearance: — (Prudential  Ins.  Co.  of  America  vs.  Gatz, 
Court  of  Appeals  of  Kentucky,  206  S.  W.  Eep.  299.)  The  insured 
at  the  time  the  policy  was  issued  lived  in  Louisville,  Ky.,  but  moved 
from  there  to  Indiana  and  about  a  year  after  moving  to  Indiana 
disappeared  and  was  not  heard  of  for  more  than  seven  consecutive 
years.  A  Kentucky  statute  provided:  "If  any  person  who  shall 
have  resided  in  this  state,  go  from  and  do  not  return  to  this  state 
for  seven  successive  years,  he  shall  be  presumed  to  be  dead,  in  any 
case  wherein  his  death  shall  come  in  question,  unless  proof  be  made 
that  he  was  alive  within  that  time." 
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In  this  case  no  diligent  search  was  made  to  find  the  insured. 
Although  the  disappearance  was  from  another  state  than  Kentucky 
the  court  held  that  such  disappearance  was  sufficient  to  establish 
the  fact  of  death,  holding  that  the  burden  of  proof  of  showing  that 
the  insured  was  alive  rested  upon  the  company,  whether  the  statute 
or  the  common  law  rule  were  held  to  apply.  The  statute  is  extreme 
and  the  decision  in  this  case  which  would  hardly  seem  to  come 
under  this  statute,  since  the  insured  at  the  time  of  his  disappear- 
ance was  not  a  resident  of  Kentucky,  was  also  extreme. 

Eeduction  of  Conteact: — (Faith  vs.  Home  Life  Ins.  Co.  of 
New  York,  Springfield  Court  of  Appeals,  Missouri,  208  S.  W.  Eep. 
134.)  Some  three  months  after  the  delivery  of  a  policy  of  insur- 
ance the  insured  demanded  back  the  premium  on  the  ground  that 
the  contract  did  not  contain  provisions  which  the  agent  stated 
would  be  contained  and,  on  the  return  of  the  premium  being  re- 
fused, brought  suit.  The  insured  was  an  ignorant  man  and  unable 
to  read  or  write,  but  his  wife  was  able  to  read.  The  court  held  that 
it  is  the  duty  of  any  one  who  enters  into  a  contract  to  investigate 
its  contents  and  see  if  it  contains  the  provisions  which  it  was  agreed 
that  it  should  contain.  "If  he  cannot  read  himself  he  must  get 
some  one  to  read  it  over  to  him." 

The  judgment  of  the  lower  court  for  the  defendant  was  affirmed. 
An  interesting  point  is  the  recognition  in  the  opinion  of  the  fact 
that  in  each  day's  insurance  it  furnishes  the  company  is  performing 
its  part  of  the  contract,  as  shown  in  the  following  extract : 

"  On  contracts  of  insurance,  the  reason  for  prompt  action  on  the 
discovery  of  an  alleged  fraud,  above  all  other  contracts,  calls  for 
speedy  repudiation,  because  the  position  of  the  parties  changes  day 
by  day;  the  contract  as  it  stands  is  in  full  force,  and  the  company 
is  obliged  to  pay  if  any  of  the  conditions  happen  upon  which  liabil- 
ity rests,  and  each  day  that  the  policy  which  is  issued  runs  and  is 
in  force  constitutes  a  consideration  moving  from  the  insurance 
company  to  the  insured." 

Breach  of  Policy  Contract — Measure  of  Damages: — (Gas- 
kill  vs.  Pittsburgh  Life  and  Trust  Co.,  Supreme  Court  of  Pennsyl- 
vania, 104  Atl.  Eep.  775.)  Premium  was  defaulted  and  a  few  days 
later  the  insured  sent  a  check  which  was  cashed  by  the  company  and 
placed  in  suspense  and  the  insured  notified  that  a  certificate  of 
health  was  required.     The  certificate  of  health  was  not  approved 
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and  some  two  months  after  the  receipt  of  the  money  this  was  re- 
turned by  the  company,  but  the  insured  declined  to  receive  it  and 
brought  suit.  The  court  held  that  the  cashing  of  the  check  was  a 
waiver  of  default  in  prompt  payment  of  premium,  and  that  the 
subsequent  refusal  to  consider  the  policy  in  force  was  a  breach  of 
the  contract.  The  measure  of  damages  awarded  was  a  return  of  all 
the  premiums  paid,  notwithstanding  the  fact  that  the  risk  had  been 
carried  by  tlie  company  for  over  eighteen  years.  While  this  measure 
of  damages  was  affirmed  by  the  Supreme  Court,  it  cannot  be  re- 
garded as  equitable  and  in  many  jurisdictions  is  not  followed. 

Evidence  of  Misstatement  of  Age: — (Woods  vs.  Sovereign 
Camp  of  Woodmen  of  the  World,  Supreme  Court  of  New  York, 
Appellate  Div.,  173  N.  Y.  Supp.  672.)  One  of  the  most  difficult 
things  for  a  company  to  legally  prove  even  though  it  is  morally  cer- 
tain, is  that  the  insured  has  misstated  his  age.  In  the  present  case 
persons  were  not  eligible  to  membership  in  the  association  if  over 
fifty-two  years  of  age.  The  insured  had  stated  his  age  as  forty-five. 
The  proofs  of  death  made  out  by  the  daughter,  four  years  later, 
stated  the  age  of  the  insured  as  sixty-one  at  death.  Two  applica- 
tions to  an  insurance  company  gave  dates  of  birth  which  would 
have  shown  respectively  a  little  over  fifty-two  years  or  between 
fifty-one  and  fifty-two  years  at  the  time  the  insurance  in  question 
was  taken.  In  addition  to  this  there  was  evidence  that  the  insured 
left  a  son  of  an  age  which  would  have  meant  that,  if  he  was  of  the 
age  stated  in  the  application,  he  must  have  been  married  at  an 
unusually  early  age,  of  which  there  was  no  evidence.  The  court, 
in  regard  to  the  daughter's  statement  in  the  proofs  of  death,  said : 

"  It  is  also  a  suspicious  circumstance  that  the  daughter  claims  to 
have  had  so  little  knowledge  of  her  father's  age  as  to  lead  her  to 
overstate  it  by  13  years  in  the  proof  of  death,  assuming  that  the 
deceased's  statements  to  the  defendant  of  his  age  were  correct." 

The  court  reversed  a  judgment  for  the  plaintiff  and  ordered  a 
new  trial.    An  extract  from  the  opinion  is: 

"  These  considerations  with  the  lack  of  other  evidence  that  ought 
easily  to  have  been  available,  lead  to  the  conclusion  that  the  verdict 
is  palpably  against  the  weight  of  the  evidence  upon  the  issue  as  to 
whether  or  not  the  statement  of  age  in  the  application  to  the  de- 
fendant was  false.  Plaintiff's  counsel  argues  that  the  proof  shows 
that  the  deceased  did  not  know  what  his  age  was.    If  this  is  true,  it 
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it  not  of  much  help  to  the  plaintiff,  for  it  puts  deceased  in  the  posi- 
tion of  having  made  a  statement  of  fact  material  to  the  defendant 
regardless  of  whether  it  was  true  or  false." 

Payment  of  Policy  Twice  Over: — (Weiditschka  vs.  Elnights 
of  Maccabees  of  the  World,  Supreme  Court  of  Iowa,  170  N.  W.  Eep. 
300.)  The  insurer  was  a  fraternal  organization.  The  beneficiary- 
named  was  a  dependent.  The  code  of  Iowa  prescribed  who  could  be 
beneficiary  under  the  certificate  of  a  fraternal  organization  and  a 
dependent  was  not  included.  The  society  paid  the  claim  to  the 
named  beneficiary.  The  administrator  brought  suit  and  the  court 
held  that  he  was,  under  the  statute,  entitled  to  recover,  and  that  the 
payment  to  another  person  did  not  bar  the  recovery. 

Power  of  Commissioner: — (Mutual  Benefit  Life  Insurance 
Company  vs.  Welch,  Supreme  Court  of  Oklahoma  175  Pac. 
Eep.  45.)  The  Oklahoma  statute  had  the  usual  provision  that  a 
policy  shall  be  incontestable  after  two  years  from  its  date  except 
for  non-payment  of  premium,  and  "except  all  violations  of  the 
conditions  of  the  policy  relating  to  military  or  naval  service  in  time 
of  war."  The  Mutual  Benefit  had  a  war  clause  which  seemed  to  be 
entirely  in  accord  with  this  provision,  and  which  other  states  re- 
garded as  being  in  accord  with  similar  provisions  in  their  statutes. 
The  Commissioner  of  Oklahoma,  however,  took  exception  to  one 
provision  and  refused  to  approve  the  clause.  Action  was  brought 
to  enjoin  the  Commissioner  from  disapproving. 

In  the  opinion  first  given,  the  holding  of  the  court  was  shown 
in  the  following  extracts  from  the  opinion : 

"  He  will  be  enjoined  from  disapproving  such  f ormulatory  policy 
contract  only  when  it  afiirmatively  appears  that  he  w^ill  act  arbi- 
trarily or  fraudulently  in  doing  so.  .  .  . 

"  The  common  law,  among  other  things,  forbids  a  contract  that 
i?  violative  of  public  policy,  so  the  Insurance  Commissioner  may 
disapprove  for  that  reason.  .  .  . 

"  As  already  stated  in  effect,  his  threatened  decision  will  not  be 
disturbed  by  injunction  merely  because  a  court  does  not  agree  with 
them.  .  .  . 

"  To  be  arbitrary,  his  decision  must  be  based  alone  upon  his  will, 
and  not  upon  any  course  of  reasoning  and  exercise  of  judgment  in 
determining  whether  the  'form'  violates  any  law  or  principle  of 
equity." 
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It  would  seem  that  this  meant  the  Commissioner's  power  was 
practically  absolute.  On  a  re-hearing,  while  the  decision  against 
the  Company  was  unchanged,  the  opinion  was  very  greatly  modified 
as  shown  by  the  following  extract: 

"Although,  in  our  opinion,  the  question  is  very  close,  it  would 
seem  that  Section  70,  Art.  1,  C.  21,  Laws  1909  (Section  3473,  Rev. 
Laws,  1910),  confers  upon  the  Insurance  Commissioner  the  author- 
ity to  determine  whether  the  form  of  policy  presented  is  in  violation 
of  the  law,  and  the  Commissioner,  in  disapproving  the  form  of 
policy  submitted  to  him  by  the  plaintiff  in  error,  was  acting  within 
the  bounds  of  the  discretion  vested  in  him  by  the  legislative  enact- 
ment, and  therefore  within  the  scope  of  his  authority.  But  within 
this  limit  the  Commissioner  is  not  authorized  to  act  arbitrarily  or 
to  abuse  the  discretion  he  is  permitted  to  exercise,  nor  can  he  go 
beyond  the  limits  of  his  authority  or  discretion  as  conferred  upon 
him  by  the  law.  Whether  he  has  done  this  must  ultimately,  and 
when  properly  presented,  be  determined  by  the  courts,  and  in  such 
cases,  if  he  has  acted  within  the  scope  of  his  authority  or  discre- 
tion, the  relief  will  be  denied;  but  where  he  has  acted  without  the 
scope  of  his  authority,  and  beyond  the  bounds  within  which  he  is 
permitted  to  act,  the  courts  will  not  hesitate  to  award  relief  to  the 
party  aggrieved  by  his  action." 

Failure  to  Complete  Contract: — (Long  vs.  New  York  Life 
Ins.  Co.,  Supreme  Court  of  Washington,  180  Pac.  Eep.  479.)  The 
application  contained  the  usual  provision  that  the  policy  should  not 
take  effect  until  the  first  premium  was  paid  and  the  policy  delivered 
while  the  insured  was  living  and  in  good  health.  It  also  contained 
the  provision  that  when  issued  it  should  relate  back  to  the  date  of 
the  application.  The  applicant  gave  a  note  for  the  premium  when 
the  application  was  made.  He  was  examined,  however,  away  from 
home,  as  a  result  of  which  there  was  considerable  delay  in  issuing 
the  policy.  As  a  consequence  of  this  the  policy  was  dated  the  date 
of  issue  and  a  request  form  for  such  date  was  mailed  with  the  policy 
to  the  agent,  the  agent  being  required  to  obtain  the  signature  to 
this  request  form  before  delivering  the  policy. 

While  the  policy  was  in  transit  in  mail  from  the  home  office  to 
the  agent  the  applicant  was  killed.  The  agent,  on  receipt  of  the 
policy  returned  it  so  that  the  policy  was  never  delivered.  He  also 
returned  the  note  given  for  payment  of  the  first  premium  to  the 
beneficiary. 

The  court  held  that  the  change  in  date  of  the  policy  from  that 
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requested  by  the  application  and  the  requirement  of  obtaining  the 
applicant's  signature  to  a  request  for  the  change  of  such  date,  was 
a  material  change  in  the  contract  and  that  the  applicant  would  have 
the  right  to  reject  such  changed  contract  when  offered  and  there- 
fore held  that  no  consummated  contract  existed. 

Due  Date  of  Premium: — (Lyke  vs.  First  National  Life  and 
Accident  Ins.  Co.,  Supreme  Court  of  South  Dakota,  171  N.  W.  Kep. 
603.)  This  was  a  binding  receipt  case  in  which  the  application  was 
made  September  11  and  was  approved  September  19.  The  binding 
receipt  provided  that  the  insurance  should  go  into  effect  on  the  date 
of  approval  of  the  application.  The  policy  was  issued  September 
21.  The  third  annual  premium  was  not  paid  and  the  insured  died 
on  the  twentieth  of  the  October  following.  The  policy  provided 
specifically  for  the  payment  of  premiums  "  on  the  eleventh  day  of 
September." 

The  claim  was  made  that  notwithstanding  the  provisions  of  the 
policy  that  the  premiums  should  be  payable  on  the  eleventh  day  of 
September,  they  were  really  not  payable  until  the  twenty-first  day 
of  September,  the  date  that  the  policy  was  issued,  and  that,  conse- 
quently, under  the  provision  for  thirty  days  of  grace,  the  policy 
was  in  force  at  the  insured's  death. 

The  court  upheld  this  contention,  notwithstanding  the  specific 
terms  of  the  policy  as  to  the  due  date  of  the  premiums  and  also 
disregarding  the  fact  that  the  insurance,  in  accordance  with  the 
terms  of  the  binding  receipt,  went  into  force  September  nineteenth. 
There  seems  no  theory  on  which  this  decision  can  be  justified. 

There  was  a  strong  dissenting  opinion. 

Cash  Loan  on  Missouri  Policy: — (Liebing  vs.  Mutual  Life 
Insurance  Company  of  New  York,  Supreme  Court  of  Missouri,  207 
S.  W.  Eep.  230.)  This  case  was  very  similar  to  New  York  Life  In- 
surance Company  vs.  Dodge,  decided  by  the  Supreme  Court  of  the 
United  States  {T.  A.  S.  A.,  XIX,  91). 

The  policy  was  a  Missouri  policy.  The  question  whether  there 
was  insurance  in  force  at  the  death  of  the  insured  turned  upon  the 
question  whether  the  policy  could  be  held  for  security  for  a  cash 
loan,  and  that  loan  deducted  from  the  surrender  value  if  not  paid. 
The  Missouri  statute  in  force  at  the  time  the  policy  was  issued  did 
not  permit  this.     In  the  Dodge  case  the  Supreme  Court  of  the 
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United  States  had  held  that  the  Missouri  statute  could  not  prevent 
a  policyholder  from  makins:  a  valid  contract  for  a  cash  loan  on 
security  of  the  policy  if  such  contract  was  made  outside  of  the  State 
of  Missouri.  In  the  present  case  the  loan  note  was  passed  upon  and 
accepted  in  New  York,  provided  for  the  re-payment  of  the  loan  to 
the  company  in  New  York,  and  the  check  by  w^hich  the  loan  was 
made  was  a  check  drawn  on  a  New  York  bank  and  was  forwarded 
from  the  Home  Office  in  New  York.  The  court  therefore  held  that 
the  loan  was  a  New  York  contract  and  the  case  was  reversed  and 
remanded  for  the  error  in  excluding  proof  of  the  New  York  law. 

Peemium  Note — Period  of  Grace: — (Pan  American  Life  In- 
surance Company  vs.  Carter,  Supreme  Court  of  Alabama,  80  So. 
Eep.  75.)  The  policy  contained  the  usual  provision  for  a  period 
of  grace  for  the  pa}Tnent  of  premium.  The  insured  gave  a 
note  for  a  premium  instead  of  paying.  This  note  was  not  paid 
when  due  and  the  insured  died  very  shortly  thereafter.  The  con- 
tract in  reference  to  the  note  provided  for  a  forfeiture  of  the  policy 
if  the  note  was  not  paid  when  due.  It  was  claimed,  however,  that 
the  insured  had  the  regular  period  of  grace  for  premiums  after 
maturity  of  the  note  within  which  to  pay  the  note.  If  this  had 
been  established  it  would  have  meant  that  the  policy  was  in  force 
at  the  date  of  the  insured's  death.  The  court  held  that  the  policy 
was  forfeited  when  the  note  became  due  and  was  not  paid,  and 
that  there  was  no  thirty  days  of  grace  as  to  this.  An  extract  from 
the  opinion  is : 

"The  validity  of  the  contract  in  reference  to  the  note  and  its 
payment  cannot  be  successfully  assailed.  It  did  not  undertake  to 
destroy  any  existing  right  of  the  beneficiary  under  the  policy.  The 
extension  of  time  was  a  favor,  not  a  right,  and  the  allowance  of 
additional  time  for  payment  of  a  premium  beyond  its  maturity  did 
not  operate  to  confer  still  further  rights  in  spite  of  the  terms  of  the 
extension." 

Non-payment  of  Premium  Note: — (Schumacher  vs.  North 
American  Life  Insurance  Company  of  Omaha,  Supreme  Court  of 
South  Dakota,  169  N.  W.  Eep.  526.)  The  policy  acknowledged 
the  payment  of  the  first  premium  and  under  a  provision  of  the 
South  Dakota  law,  this  acknowledgment  is  conclusive  to  make  the 
policy  go  into  effect.  The  claim  was  made  that  the  non-payment 
when  due  of  the  note  given  in  payment  of  the  first  premium,  for- 
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feited  the  policy.  The  court  held,  on  the  ground  that  the  policy 
provided  that  the  application  and  the  policy  contained  the  entire 
contract  between  the  parties,  that  as  against  a  beneficiary,  pro- 
visions in  a  note  not  referred  to  in  a  policy  could  not  over-ride  such 
a  clause  in  the  policy. 

In  the  trial  court,  proof  had  been  offered  that  the  note  contained 
a  provision  that  upon  default  the  policy  should  be  void,  that  the 
default  occurred  prior  to  the  death  of  the  insured  and  that  the  com- 
pany had  immediately  upon  such  default  notified  the  insured  that 
the  policy  had  become  forfeited.  The  trial  court  excluded  such 
proof  and  the  Supreme  Court  on  the  authority  of  a  previous  case 
which  itself  rested  upon  the  provision  of  the  South  Dakota  law  re- 
ferred to  affirmed  the  judgment  against  the  company. 

Change  of  Beneficiaey  Clause  in  Bankruptcy;  State 
Statute: — (Cohn  vs.  Malone,  United  States  Supreme  Court,  39 
S.  C.  Eep.  141.)  In  Cohen  vs.  Samuels  (T.  A.  S.  A.,  XIII,  339) 
the  Supreme  Court  of  the  United  States  held  where  a  policy  had 
the  change  of  beneficiary  clause  the  surrender  value  passed  to  the 
insured's  trustee  in  bankruptcy.  As  regards  that  point  this  case 
followed  the  Supreme  Court's  decision  in  the  earlier  case. 

The  second  point  involved  was  that  the  state  statute  provided : 

"The  assured  may  direct  the  money  to  be  paid  to  his  personal 
representative,  or  to  his  widow,  or  to  his  children,  or  to  his  assignee ; 
and  upon  such  direction  given,  and  assented  to  by  the  insurer,  no 
other  person  can  defeat  the  same.  But  the  assignment  is  good 
without  such  assent." 

Claim  was  made  that  this  prevented  the  trustee's  taking.  The 
court  held  that  it  did  not. 

Change  of  Beneficiaey: — (Eoyal  Union  Mutual  Life  Ins.  Co. 
vs.  Lloyd,  United  States  Circuit  Court  of  Appeals,  Eighth  Circuit, 
254  Fed.  Eep.  407.)  The  policy  had  the  usual  change  of  benefi- 
ciary clause  requiring  the  delivery  of  the  policy  to  the  company  for 
endorsement.  The  insured  obtained  a  duplicate  policy  without 
such  delivery  upon  affidavit  that  the  policy  was  lost  and  thereafter 
obtained  a  change  of  beneficiary  on  the  duplicate  policy. 

The  original  policy  had  in  fact  been  delivered  to  the  original 
beneficiary,  the  insured's  wife,  and  she  had  paid  the  premiums 
thereon  to  the  insured  who  paid  them  to  the  company.     The  in- 
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sured  had  promised  that  as  long  as  the  beneficiary  paid  the  pre- 
miums the  policy  should  continue  in  her  favor.  The  company, 
however,  had  no  knowledge  of  arrangement  between  the  insured 
and  beneficiary  or  that  the  premiums  were  not  actually  paid  by  the 
insured. 

The  court  held  that  the  clause  requiring  delivery  of  the  original 
policy  for  endorsement  was  for  the  protection  of  the  company  and 
could  be  waived  by  it  and  that  the  change  of  beneficiary  was  valid 
and  effective. 

LiMiTATiox  OF  PowEE  OF  Agent  : — (Reliance  Life  Ins.  Co.  vs. 
Hightower,  Supreme  Court  of  Georgia,  98  S.  E.  Rep.  469.)  The 
application  contained  the  agreement  that  the  policy  should  not  take 
effect  until  the  first  premium  had  been  actually  paid  while  the 
applicant  was  in  good  health.  The  policy  contained  the  usual  pro- 
vision that  agents  were  not  authorized  to  modify  it  or  extend  the 
time  for  paying  a  premium.  It  also  recited:  "the  payment  of  the 
first  annual  premium  being  duly  acknowledged." 

The  local  agent  delivered  the  policy  upon  the  promise  of  a  third 
person  to  pay  the  first  annual  premium  to  the  local  agent,  this 
third  person  having  accepted  the  note  of  the  applicant  for  the 
amount.  The  premium,  however,  was  not  actually  paid  to  the  agent 
until  after  the  death  of  the  applicant,  but  was  paid  after  such 
death  and  forwarded  to  the  state  agency  which  retained  the  amount 
received. 

The  following  extracts  from  the  opinion  show  the  attitude  of 
the  court  which,  it  is  to  be  noted,  applied  the  usual  rules  regarding 
the  power  of  an  agent  which  are  so  often  lost  sight  of  where  the 
subject  matter  is  a  life  insurance  matter : 

"  (1)  It  was  within  the  power  of  the  insurance  company,  as  be- 
tween itself  and  its  agent,  to  define  and  limit  the  powers  of  the 
latter.  Limitations  upon  the  power  of  the  agent  affect  all  third 
persons  dealing  with  him  who  have  knowledge  or  notice  thereof, 
and  any  notice  of  limitations  upon  the  agent's  powers  which  a 
prudent  man  is  bound  to  regard  is  the  equivalent  of  knowledge  to 
the  insured;  (2)  the  stipulation  in  the  signed  application  that  the 
insurance  ^  shall  not  take  effect  until  the  first  premium  shall  have 
been  actually  paid  while  I  am  in  good  health,'  coupled  with  the 
words  in  the  policy,  ^Agents  are  not  authorized  to  modify  this 
policy  or  to  extend  the  time  for  paying  the  premium,'  were  suffi- 
cient to  charge  the  applicant  with  notice  that  he  was  dealing  with 
12 
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a  special  agent  with  limited  powers;  (3)  the  actual  payment  of  the 
first  premium  during- the  good  health  of  the  applicant  was  a  condi- 
tion precedent  to  liability  under  the  policy,  and  the  agent  of  the 
company  could  not  waive  such  condition. 

"We  do  not  overlook  the  fact  that  some  courts  have  held  such 
recital  in  a  policy  of  insurance  to  be  conclusive  to  the  insurer  so  far 
as  the  validity  of  the  contract  is  concerned,  even  where  the  delivery 
of  the  contract  was  made  under  circumstances  similar  to  those 
above  stated.  The  sounder  view,  in  our  opinion,  is  that  such  recital 
is  not  to  be  given  this  effect  where  the  possession  of  the  contract 
was  procured  by  fraud,  accident,  or  mistake,  or  where  the  delivery 
of  the  policy  was  made  in  the  teeth  of  a  plain  provision  therein 
which  the  insured  was  bound  to  know  the  agent  had  no  power  to 
waive,  and  is  to  be  given  effect  only  where  the  policy  has  been  un- 
conditionally or  duly  delivered  by  the  company." 

Power  of  Agent: — (Kane  et  al.  vs.  Detroit  Life  Ins.  Co.,  Su- 
preme Court  of  Michigan,  170  N.  W.  Eep.  35.)  There  was  a  false 
statement  in  both  the  applicant's  and  the  medical  side  of  the  appli- 
cation, that  the  insured  had  not  been  rejected  by  any  other  com- 
pany. There  was  a  claim  that  these  statements  were  entered  in  the 
application  without  the  knowledge  or  authorization  of  the  insured. 
In  regard  to  this  the  court  held : 

"Whether  Kane  actually  knew  of  the  false  statements  in  his 
application  and  signed  statement  to  the  medical  officer  becomes 
immaterial,  he  having  had  them  in  his  possession,  as  a  part  of  the 
policies,  for  seven  months,  and  it  was  his  duty  to  know  that  the 
representations  therein  contained,  which  constituted  the  induce- 
ment for  the  issuance  of  the  policies,  were  true.  Silence  dur- 
ing the  life  of  the  policy  has  been  held  to  be  persuasive  proof  of 
fraudulent  intent." 

Apparently  the  soliciting  agent  knew  that  this  statement  in  the 
application  was  false,  and  one  of  the  questions  involved  was  whether 
this  knowledge,  under  the  Michigan  statute,  would  bind  the  com- 
pany.   The  Michigan  statute  reads  as  follows: 

"  Any  person  who  shall  solicit  an  application  for  insurance  upon 
the  life  of  another  shall,  in  any  controversy  between  the  assured 
or  his  beneficiary  and  the  company  issuing  any  policy  upon  such 
application,  be  regarded  as  the  agent  of  the  company  and  not  the 
agent  of  the  assured." 

In  the  defense  it  was  urged  that  the  soliciting  agent  was  not  the 
licensed  agent  of  the  company,  but  that  the  application  was  taken 
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to  and  signed  by  the  regular  agent.  The  court,  however,  in  regard 
to  the  question  of  the  effect  of  the  agency  did  not  take  this  question 
into  consideration,  but  reached  its  decision  on  broader  grounds, 
which  are  shown  in  the  following  extracts : 

"But,  even  under  the  theory  advanced  by  counsel  for  plaintiffs, 
that  Solomon,  by  virtue  of  the  statute  above  set  forth,  became,  so 
far  as  this  controversy  is  concerned,  an  agent  for  the  defendant 
company,  and,  he  having  full  knowledge  of  the  false  statements, 
still  his  knowledge  should  not  be  imputed  to  the  defendant 
company. 

''  The  courts  have  always  been  anxious  to  take  care  of  the  rights 
of  the  assured  when  the  applicant  has  relied  upon  the  agent  inform- 
ing the  company  what  had  been  truthfully  told  to  him  about  the 
character  of  the  risk;  but  the  courts  never  have  said  the  company 
is  bound  by  statements  contained  in  an  application,  when  not  only 
the  agent,  but  the  assured,  knows  they  are  untrue,  and  calculated 
to  deceive,  and  the  application  is  to  be  forwarded  to  the  company 
as  the  basis  of  its  action.  To  so  hold  would  put  these  organizations 
completely  at  the  mercy  of  dishonest  and  unscrupulous  agents." 

CoNSTEUCTiON  OF  CoNTEACT: — (Wick  VS.  Western  Union  Life 
Insurance  Company,  Supreme  Court  of  Washington,  175  Pac. 
Eep.  953.)  There  was  a  Waiver  of  Premium  clause  in  the  policy 
reading  in  part  as  follows : 

"If  the  insured,  before  attaining  the  age  of  sixty  years,  shall 
furnish  due  proof  that  he  has,  before  default  in  the  payment  of  any 
premium,  become  wholly  disabled  by  bodily  injury  or  disease  .  .  . 
the  company  will  pay  for  said  insured  all  premiums  which  shall  be- 
come due  and  payable  during  the  continuance  of  such  disability." 

The  insured  became  disabled  before  default  in  the  payment  of 
premium,  but  although  the  company  sent  several  premium  notices 
and  a  special  letter,  premium  was  defaulted  and  nothing  done  in 
regard  to  the  waiver  of  premium  provision  until  some  time  after- 
wards. The  insured  died  nearly  a  year  later.  It  was  claimed  that 
the  clause  of  the  contract  quoted  meant  that  if  at  any  time  before 
reaching  the  age  of  sixty  years  the  insured  furnished  due  proof 
that  he  became  totally  disabled  before  default  of  payment  of  any 
premium,  the  company  must  pay  for  the  insured  all  premiums. 
The  court  held  that  notwithstanding  the  awkward  wording,  the 
meaning  of  the  clause  was  evidently  that  the  insured  should  furnish 
evidence  of  such  disability  before  default  had  occurred.  In  coming 
to  this  conclusion  it  took  other  parts  of  the  contract  into  considera- 
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tion,  such  parts  showing  that  the  proof  of  disability  was  evidently 
to  be  furnished  before  default  occurred. 

Necessity  of  Exactness  in  Wording  of  Application: — 
(Floyd  vs.  New  York  Life  Insurance  Company,  Supreme  Court  of 
S.  C,  96  S.  E.  Eep.  912.)  The  application  asked  whether  the  in- 
sured had  ever  suffered  from  any  certain  named  diseases  which  were 
then  enumerated.  The  answer  was  "  No."  A  later  question  was  as 
follows :  "  Have  you  consulted  any  physician  for  any  ailment  or  ill- 
ness not  mentioned  above?"  The  answer  to  which  was  "No." 
There  was  testimony  that  the  insured  had  been  treated  by  a  physi- 
cian. The  court  held  that  the  company  had  the  burden  of  proving 
not  only  that  the  insured  had  consulted  a  physician  for  some  ail- 
ment or  illness,  but  that  such  ailment  or  illness  was  not  one  of 
those  enumerated  in  the  first  question  mentioned. 

What  Constitutes  Active  Service  in  Time  of  War? — (Eedd 
et  al.  vs.  American  Central  Life  Ins.  Co.,  Kansas  City  Court  of  Ap- 
peals, Missouri,  207  S.  W.  Eep.  74.)  The  insured  enlisted  in  the 
medical  department  and  was  sent  to  Camp  Funston,  Kansas,  where 
he  died  of  pneumonia.  The  policy  provided  that  "  active  service  " 
in  the  army  in  time  of  war  would  invalidate  the  policy  unless  a 
permit  had  been  given. 

The  majority  of  a  divided  court  held  that  one  who  was  in  a 
military  training  camp  in  course  of  training,  thousands  of  miles 
from  the  scene  of  hostilities,  was  in  service  in  the  army,  but  that 
this  did  not  in  time  of  war  constitute  "  active  service." 

Failure  of  Insured  to  Sign  Application: — (Kahn  vs.  Eoyal 
Indemnity  Company,  District  Court  of  Appeal,  California,  178 
Pac.  Eep.  331.)  The  policy  was  one  of  accident  insurance.  Cer- 
tain statements  in  the  application  were  admittedly  untrue.  The 
application  was  not  signed,  but  a  copy  of  it  was  attached  to  the 
policy  and  the  policy  provided  that  "  This  policy  with  a  copy  of  the 
application  therefor  signed  by  the  insured,  and  such  other  papers 
as  may  be  attached  to  or  endorsed  hereon,  shall  constitute  the  entire 
contract  between  the  company  and  the  insured."  The  court  held 
that  the  application  whether  signed  by  the  insured  or  not  was  "a 
paper  attached  to  the  policy  and  therefore  constitutes  a  part  of  the 
contract  between  the  company  and  the  insured,  under  the  provisions 
of  which  the  insured  agreed  to  accept  the  policy  subject  to  all  the 
terms  and  conditions  contained  in  the  application." 
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The  court  considered  also  the  fact  that  the  policy  had  been  de- 
livered to  the  broker  of  the  insured  and  never  to  the  insured  per- 
sonally so  that  he  had  not  seen  the  contract,  and  held  that  the 
delivery  to  the  insured's  broker  was  effectual  as  delivery  to  the 
insured  and  that  the  accepting  and  retaining  a  policy  without  ob- 
jection by  the  insured  made  him  bound  by  its  terms. 

Poison  Voluntarily  or  Involuntarily  Taken: — (Riley  vs. 
Inter-State  Business  Men's  Ace.  Ass'n,  Supreme  Court  of  Iowa, 
169  N.  W.  Eep.  448.)  The  policy  was  an  accident  policy,  exempt- 
ing the  insurer  from  liability  where  "death  resulted  from  poison 
voluntarily  or  involuntarily  taken,  administered,  absorbed  or  in- 
haled." The  insured  had  gone  to  a  drug  store  and  obtained  a  dose 
of  "cholera  mixture"  which  was  poured  out  by  the  druggist  and 
drunk  immediately  by  the  insured.  Shortly  afterwards  he  died  of 
strychnine  poisoning,  there  being  no  explanation  of  the  presence 
of  the  strychnine  in  the  mixture.  The  court  gave  the  wording  of 
this  clause  its  apparent  and  plain  meaning  and  held  that  the  taking 
of  the  poison  by  the  insured  came  under  the  provisions  for  the 
involuntary  taking  of  poison  and  thus  prevented  recovery. 

"Passenger  on  Common  Carrier": — (United  States  Casualty 
Co.  vs.  Ellison,  Supreme  Court  of  Colorado,  176  Pac.  Eep.  279.) 
The  insured  was  attorney  for  a  railroad  company  and  was  injured 
when  traveling  between  Colorado  Springs  and  Cripple  Creek  on 
business  of  the  company  and  on  a  pass,  and  while  in  an  auto  which 
was  built  to  run  on  the  rails.  This  car  was  used  largely  for  the 
convenience  of  the  officers,  but  was  also  used  for  conveyance  of  pas- 
sengers. The  insured  was  on  a  salar}^,  but  did  not  give  his  time  ex- 
clusively to  the  company's  business  and  had  offices  apart  from  the 
company. 

The  policy  provided  for  a  benefit  if  the  insured  was  injured  while 
a  passenger  on  "a  public  conveyance  provided  by  a  common  car- 
rier for  passenger  service."  The  question  before  the  court  was 
whether  the  auto  was  being  used  as  a  common  carrier  and  whether 
the  insured,  in  view  of  his  relation  to  the  railroad  company,  had 
the  status  of  a  passenger.  The  court  held  that  in  both  cases  the 
necessary  condition  of  recovery  was  fulfilled,  namely  that  the  in- 
sured was  a  passenger  on  a  public  conveyance  provided  by  a  com- 
mon carrier  for  passenger  service. 
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Abstract  of  the  Discussion  of  Papers  Eead  at 
THE  Previous  Meeting. 

AN   ANALYSIS   OF   CLAIMS   FOR   TOTAL  AND  PERMANENT  DISABILITY 
BENEFITS — ARTHUR  HUNTER. 

VOL.  XIX,  PAGE  219. 

MR.  JAMES  M.  CRAIG: 

(ORAL   DISCUSSION.) 

I  do  not  know  that  there  is  very  much  that  can  be  said  on  Mr. 
Hunter's  paper.  The  different  questions  that  he  raised  are  per- 
tinent, and  there  are  new  questions  arising  with  the  additional  con- 
cessions or  benefits  that  companies  are  putting  into  the  contracts; 
for  instance,  what  judgment  should  be  exercised  if  a  man  is  without 
the  sight  of  one  eye  at  the  time  he  applies  ?  Should  he  be  debarred 
altogether  from  the  disability  benefits,  or  should  the  benefits  be 
modified,  excluding  the  loss  of  eyesight  from  the  disability  pro- 
vision. 

Then,  is  the  loss  of  one  eye  a  hazard  in  itself,  or  if  a  man  has  lost 
one  leg  or  one  arm,  is  it  proper  to  apply  the  principle  of  the  "Work- 
men's Compensation  Law  to  these  partial  disablements?  If  so,  to 
what  extent? 

I  had  some  figures  prepared,  more  to  show  the  experience  on  this 
class  of  risks  in  the  Metropolitan  than  anything  else,  and  I  thought 
it  would  be  interesting,  because  of  the  extent  of  the  experience  and 
the  relatively  large  number  at  risk.  Here  (producing  table)  is  a 
table  which  shows  a  total  mean  at  risk  during  the  year  1917  of 
478,898,  including  lives  insured  from  the  year  1892  to  1916. 

The  first  offer  of  the  waiver  of  premium  disability  provision  was 
made  in  January,  1912,  applying  only  to  new  insurance  and  was 
selective  and  conditioned  upon  the  paying  of  an  extra  premium. 
This  condition  held  until  January,  1914,  when  the  provision  was 
incorporated  with  few  exceptions  in  all  ordinary  policies  on  the 
lives  of  men  and  self-supporting  women  rated  at  age  55  or  under, 
without  an  extra  premium.  This  provision  was  made  retroactive  to 
all  policies  in  force  January  2,  1914,  and  the  free  waiver  of  pre- 
minum  provision  was  incorporated  in  similar  policies  until  Decem- 
ber 31,  1918.  The  ratio  of  actual  to  probable  disability  claims  by 
Hunter's  table  during  the  year  1917  was  56  per  cent,  by  number 
and  55  per  cent,  by  amount. 

I  have  here  a  "  Schedule  showing  cases  of  disability  admitted 
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each  year,  together  with  eases  subsequently  recovered."  In  1913, 
there  were  3  cases,  1914,  266;  1915,  333;  1916,  298;  1917,  266; 
1918,  259;  a  total  of  1425.  And  the  cases  of  disability  recovered 
totalled  250,  or  nearly  eighteen  per  cent,  of  the  total  number  of 
cases  accepted,  which  I  presume  can  only  be  interpreted  as  due  to 
the  liberal  policy  adopted  by  the  company  in  accepting  cases.  I 
understand  that  in  a  tuberculosis  case,  if  the  insured  would  prob- 
ably be  required  to  take  treatment  for  a  year  or  two,  they  would 
accept  the  application  for  waiver  of  premium,  while  if  he  probably 
would  require  only  three  or  four  months'  treatment,  the  case  would 
be  rejected.  At  any  rate,  there  are  250  cases  reported  recovered, 
out  of  a  total  of  accepted  cases  of  1425. 

This  schedule  is  the  1918  mortality  on  disabled  lives,  showing 
the  per  cent,  of  actual  claims  to  probable  claims  by  years  of  dis- 
ability. The  first  year  is,  actual  deaths  128,  the  probable  deaths 
250,  and  the  per  cent.  51.14.  I  am  a  little  surprised  at  that  low 
ratio  in  the  first  year.  The  second  year  it  is  117,  the  third  year 
128,  fourth  year  148,  fifth  year  162,  sixth  year  247,  seventh  year 
99,  eighth  year  171,  ninth  year  158,  tenth  year  and  over,  185. 
Total,  88  per  cent. 

These  probable  deaths  are  on  Mead's  table,  and  in  the  first  year 
there  does  not  seem  to  be  much  difference  between  Mead's  table  and 
Hunter's  table,  and  it  would  seem  to  indicate  that  they  might  have 
inadvertently  included  some  of  the  deaths  that  properly  belonged 
in  the  first  six  months,  otherwise  I  do  not  see  how  it  is  possible, 
with  the  whole  range  of  all  these  years  of  experience,  that  the  first 
year  should  only  be  51  per  cent. 

Then  for  the  year  1918,  I  have  not  the  figures  here,  but  I  under- 
stand that  the  actual  number  of  cases  to  the  probable  was  only  49| 
per  cent.,  and  our  experience  seems  to  indicate  that  the  older  the 
business  gets,  the  lower  the  ratio  of  actual  cases  becomes  to  the 
probable. 

(WRITTEN"  DISCUSSION.) 
MR.  FRANKLIN  B.  MEAD: 

Under  the  heading,  "Ratio  of  Actual  to  Expected  Disability 
Claims,"  Mr.  Hunter  states  that  this  ratio  for  Company  "  A,"  using 
Hunter's  Disability  Tables  (ultimate)  as  a  basis,  was  89  per  cent. 
and  that,  if  the  first  year's  experience  were  excluded,  the  ratio 
would  be  about  100  per  cent.  He  follows  with  the  comment  that 
this  is  not  unfavorable,  as  there  are  two  other  factors  which  must 
be  seriously  considered,  namely,  the  rate  of  recovery  from  disability 
and  the  death  rate  among  disabled  lives. 

I  am  not  inclined  to  be  nearly  so  optimistic  as  Mr.  Hunter  in  this 
respect  but  on  the  contrary,  am  inclined  to  view  the  experience  as 
quite  unfavorable.  Inasmuch  as  the  company  in  question  has  been 
granting  disability  benefits  only  a  few  years,  the  greater  proportion 
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of  the  experience  is  upon  risks  within  the  first  three  or  four  years 
of  insurance  and,  therefore,  if  these  years  were  excluded,  the  ratio 
would  presumably  be  at  least  125  or  130  per  cent,  of  the  expected. 
Again,  it  must  be  remembered  that  most  of  the  experience  is  based 
upon  the  waiver  of  premium  benefit  with  instalments  deductible 
from  the  face  of  the  policy  at  maturity  and  that  comparatively 
little  of  the  experience  is  based  upon  the  disability  annuity  or  in- 
come benefit  as  it  is  sometimes  called,  where  the  annuity  benefits 
are  not  deductible  from  the  face  of  the  policy  at  maturity  by  death 
or  at  the  end  of  the  endowment  period. 

By  the  principle  of  casualty  insurance,  we  know  that  the  rate  of 
claims  increases  with  the  magnitude  of  the  benefit  and  hence,  if  the 
experience  were  upon  annuity  or  income  disability  benefits,  we 
might  reasonably  expect,  under  similar  circumstances,  an  ultimate 
experience  considerably  higher. 

The  actual  experience  of  Company  "  A  "  confirms  the  validity  of 
a  conclusion  previously  arrived  by  a  priori  reasoning,  namely,  that 
regular  life  insurance  companies  could  not  anticipate  nearly  so 
favorable  an  experience  as  the  fraternals  upon  which  disability 
rates  are  based  for  the  reason  that  they  could  not  be  nearly  so 
rigid  in  the  passing  upon  claims  nor  would  they  have  so  effective 
a  means  of  inspection  of  claims  as  the  fraternals  have  had  through 
their  lodge  system.  Furthermore,  the  policies  of  life  companies 
are  larger  and  personal  selection  from  this  cause  is  more  intense. 
This  conclusion  was  in  large  part  based  upon  information  received 
from  the  chief  executive  of  one  of  the  fraternals  largely  contrib- 
uting to  the  experience,  namely,  that  they  have  been  very  rigid 
in  the  passing  upon  claims  and  that  they  consider  a  man  who  is 
disabled  as  "  dead  but  not  buried  "  and  that,  for  instance,  a  hotel 
proprietor  might  be  disabled  to  such  an  extent  that  he  was  not  able 
to  leave  his  bed  in  a  room  in  his  hotel  but  still,  notwithstanding 
this,  the  claim  would  not  be  granted  if  he  were  able  in  any  appre- 
ciable manner  to  direct  the  affairs  of  his  hotel.  By  inference  from 
Mr.  Hunter's  paper,  Company  "  A  "  has  not  been  able  to  pass  upon 
claims  so  rigidly,  nor  indeed  have  other  companies.  Furthermore, 
the  experience  of  the  fraternals  was  based  upon  the  instalment 
feature  deductible  at  maturity  and  therefore  a  still  more  unfavor- 
able experience  as  compared  with  the  fraternals  would  result  in 
connection  with  annuity  disability  benefits. 

While  it  is  true  that  the  financial  hazards  are  comparatively  small 
for  the  disability  benefits  as  compared  with  the  life  benefits,  still 
.these  are  very  considerable  in  connection  with  the  annuity  dis- 
ability benefits,  possibly  30  or  40  per  cent,  of  the  face  of  the  policy. 
Particularly  in  connection  with  low  non-participating  rates,  the 
advisability  of  adding  a  considerable  loading  to  the  disability  net 
premiums  should  be  very  carefully  considered.  This  should  also 
be  done  in  connection  with  participating  insurance  on  the  prin- 
ciple that  each  tub  should  stand  on  its  own  bottom  and  that  an  ade- 
quate premium  should  be  charged  for  each  benefit. 
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For  the  foregoing  reason  it  Tvould  be  very  profitable  to  have  at 
this  time  a  more  definite  indication  as  to  the  tendency  of  the  ex- 
perience of  Company  "  A  "  after  eliminating  the  first  three  or  four 
years'  experience. 

While  it  is  true  that  a  company  through  a  liberal  interpretation 
of  "total  and  permanent  disability"  would  have  a  high  rate  of 
recovery  from  disability  (in  Company  "A,"  for  instance,  the  rate 
was  26  per  cent,  as  compared  with  less  than  10  per  cent,  in  the 
fraternals)  yet  it  could  not  expect  a  high  death  rate  among  disabled 
lives  through  this  liberality ;  in  fact  we  would  be  inclined  to  believe 
that  the  liberality  would  result  in  decreasing  the  death  rate  among 
disabled  lives  not  only  due  to  the  influence  of  those  who  recover 
but  because  of  those  who  remain  in  the  same  borderline  state  for 
years,  as  the  hotel-keeper,  for  instance.  Mr,  Hunter  has  indicated 
that  the  liberality  of  Company  "A"  related  largely  to  those  im- 
paired through  consumption.  This  liberality  extended  to  later 
years  will  embrace  those  impaired  through  degenerative  diseases 
which  will  still  further  reduce  the  death  rate  among  the  disabled 
lives,  as  the  average  duration  of  disability  from  these  causes  will  be 
very  much  greater  and  will  be  thus  greatly  increased  the  cost  of  the 
liberality. 

It  should  be  emphasized  that  the  larger  percentage  of  disability 
due  to  tuberculosis  for  Company  "A"  and  the  smaller  percentage 
due  to  paralysis,  insanity  and  locomotor  ataxia,  than  the  correspond- 
ing percentages  for  "B"  and  "C"  is  greatly  due  to  the  shorter 
experience  of  Company  "  A."  The  comparatively  high  percentages 
for  these  nervous  diseases  indicate  that  Mr.  Hunter's  position  is 
well  taken  as  regards  the  care  which  should  be  exercised  in  the 
selection  of  risks  in  connection  with  syphilitic  tendencies  and  strong 
family  taint  of  insanity,  or  where  the  applicant  has  shown  some 
mental  or  nervous  weakness  in  the  past. 

In  connection  with  each  tub  standing  on  its  own  bottom,  I  be- 
lieve it  is  opportune  to  further  refer  to  the  practice  of  adding  addi- 
tional disability  benefits  to  the  customary  ones  without  incorporat- 
ing an  edequate  premium.  This  has  been  the  practice,  for  instance, 
with  many  companies  as  regards  the  charging  up  of  premiums 
without  interest  in  case  of  disability  after  age  60.  The  cost  of 
this  benefit  is  very  considerable  at  the  higher  ages,  as  shown  by 
the  following  schedule,  which  is  based  on  the  Whole  Life  plan  with 
Hunter's  Disability  Tables  and  3^  per  cent,  interest: 

Age.  Net  I»remlum. 

25 06 

40 23 

55 2.60 

It  is  particularly  important  to  bear  in  mind  the  magnitude  of 
the  premiums  of  these  higher  ages  when  it  is  recalled  that  the  New 
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Mortality  Investigation  indicates  no  mortality  savings  under  the 
American  Table  after  the  first  four  or  five  years;  in  fact  the  mor- 
tality runs  slightly  above  the  American  Table  at  the  higher  ages. 

The  Society  and  the  insurance  profession  in  general  are  further 
greatly  indebted  to  Mr.  Hunter  for  the  presentation  of  the  present 
paper  and  the  writer  hopes  that  Mr.  Hunter,  in  replying  to  the 
discussion,  will  present  further  information  to  clear  up  or  confirm 
some  of  the  doubts  which  have  been  expressed  in  the  preceding 
remarks. 

The  foregoing  discussion  was  prepared  on  the  basis  of  the  ex- 
perience of  Company  "A"  in  Mr.  Hunter's  paper.  Since  coming 
to  the  meeting,  I  have  learned  from  Mr.  Craig's  discussion,  the  very 
favorable  experience  of  his  company  and  I  have  also  learned  from 
one  of  the  representatives  of  the  Prudential  the  likewise  favorable 
experience  of  that  company. 

While  the  experience  of  the  Metropolitan  and  the  Prudential 
seems  to  indicate  the  adequacy  of  Hunter's  Tables,  that  of  Com- 
pany "A"  seems  to  justify  a  doubt  as  to  its  sufficiency  for  other 
companies,  especially  when  we  consider  the  annuity  disability  bene- 
fits which  are  being  granted  by  many  companies  and  the  relatively 
heavy  expense  of  investigating  and  keeping  track  of  disability 
claims  which  does  not  seem  to  be  provided  for  by  the  customary 
loading  provided  in  the  disability  premiums.  In  other  words, 
while  doubtless  some  companies  may  have  as  favorable  an  experi- 
ence as  the  Metropolitan  and  Prudential,  yet  on  the  other  hand,  it 
must  be  borne  in  mind  that  it  is  reasonable  to  expect  that  there  will 
be  other  companies  which  will  have  an  experience  at  least  as  heavy 
as  Company  "A." 

MR.   J.   F.   LITTLE: 

Mr.  Hunter's  paper,  constituting  the  first  published  results  of 
actual  experience  under  disability  benefits  as  granted  by  life  insur- 
ance companies,  will  be  welcomed  in  view  of  the  very  general  in- 
clusion of  such  benefits  in  modern  life  insurance  policies. 

Mr.  Hunter  places  emphasis  on  the  probability  of  the  claim  rate 
varying  with  the  liberality  or  otherwise  of  the  individual  company's 
practice  in  approving  claims.  I  think,  however,  that  there  will  be 
a  strong  tendency  for  all  companies  to  conform  to  type,  partly  from 
competitive  considerations,  but  mainly  owing  to  the  fact  that  it  is 
very  difficult  for  any  company  to  refuse  to  admit  a  disability  claim 
in  the  face  of  a  medical  practitioner's  certificate  to  the  effect  that 
the  insured  is  actually  permanently  disabled.  I  can  remember 
many  years  ago  in  connection  with  the  settlement  of  claims  for 
temporary  total  disability  included  in  life  insurance  policies  by  a 
company  I  was  then  connected  with,  discussing  this  matter  with 
the  claim  department  of  the  accident  company  which  reinsured  the 
disability  risk  and  being  informed  that  the  only  feasible  method 
for  handling  such  claims  was  to  accept  the  report  of  a  medical  man 
as  conclusive. 


DISCUSSION" — MR.  LITTLE.  187 

The  relative  percentages  of  claims  from  various  causes  shown  by 
the  three  companies  whose  figures  Mr.  Hunter  presents  might  at 
first  sight  appear  rather  to  disprove  the  conclusion  just  given,  but 
in  the  case  of  Company  C  the  total  claims  are  not  very  numerous 
and  are  spread  over  a  period  of  about  eighteen  years,  during  which 
time,  no  doubt,  there  has  been  a  considerable  change  in  the  cause- 
incidence  of  disability  claims.  With  respect  to  the  other  two  com- 
panies, Mr.  Hunter  has  pointed  out  that  in  one  case  the  experience 
is  on  such  of  the  policies  as  were  issued  with  disability  benefits, 
while  in  the  other  case  the  benefit  was  made  retroactive  to  all  exist- 
ing policyholders,  and  he  suggests  that  the  latter  would  include  a 
number  of  policyholders  whose  condition  at  entry  would  be  such 
as  possibly  to  preclude  the  granting  of  disability  benefits  had  these 
been  a  feature  of  the  policy  at  date  of  entry.  A  very  much  more 
important  point,  however,  lies  in  the  fact  that  when  Company  B 
granted  disability  benefits  as  a  concession  it  did  so,  I  believe,  to  all 
policyholders  then  actually  disabled,  whether  the  date  of  disability 
was  prior  to  the  date  of  concession  or  not.  Even  if  I  am  wrong 
in  this  supposition  and  the  concession  required  disability  to  occur 
after  the  date  of  the  concession,  there  would  still  be  very  many 
claims  where  the  actual  date  of  commencement  of  total  disability 
was  so  uncertain  that  a  claim  would  be  admitted  on  the  strength 
of  proved  existing  disability  without  any  very  serious  effort  to  de- 
termine the  exact  point  at  which  disability  became  total  and  perma- 
nent. It  is  obvious  that  this  condition  must  have  had  a  very  im- 
portant effect  on  the  distribution  of  disability  claims  according  to 
cause.  In  the  case  of  tuberculosis,  disability  arising  more  than 
a  short  period  prior  to  the  date  of  concession  would,  in  the  great 
majority  of  cases — as  Mr.  Hunter's  statistics  of  such  claims  amply 
prove — have  terminated  either  by  death  or  recovery  and  would, 
therefore,  not  figure  in  the  disability  claims  of  Company  B; 
whereas  disability  from  such  causes  as  paralysis,  blindness  and  loco- 
motor ataxia  would  naturally  include  a  large  number  of  cases  where 
disability  had  occurred  a  number  of  years  prior  to  the  date  of  con- 
cession, with  the  result  that  the  percentages  from  such  causes  might 
be  expected  to  show  as  they  do  relatively  much  higher  figures  in 
Company  B  than  in  Company  A.  We  might,  perhaps,  have  looked 
also  for  a  larger  percentage  of  insanity  cases  in  Company  B,  but, 
as  Mr.  Hunter  points  out,  the  insanity  and  paresis  group  is  a 
heterogeneous  one  and  apparently  includes  both  cases  of  the  type 
where  death  or  recovery  generally  follows  shortly  on  disability,  and 
cases  where  disability  is  likely  to  be  long  continued.  The  differ- 
ences between  the  percentages  of  Company  A  and  Company  B  are, 
I  am  convinced,  due  to  this  cause  and  to  normal  fluctuations,  rather 
than  to  any  important  difference  in  the  practice  of  the  respective 
companies  in  admitting  claims. 

I  take  this  opportunity  to  submit  some  interesting  figures  from 
the  disability  experience  of  The  Prudential,  which,  owing  to  the 
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special  features  set  out  below,  afford  information  on  one  or  two 
points  that  has  not  hitherto  been  available.  The  disability  history 
of  The  Prudential  covers  the  issue  in  1913,  1914  and  1915  of  poli- 
cies with  a  clause  providing  for  a  waiver  of  premium  on  disability 
prior  to  age  60,  for  which  an  extra  premium  was  charged.  As  from 
January  1st,  1916,  this  provision  was  made  to  apply  without  charge 
to  all  policyholders  who  would  have  been  eligible,  at  date  of  entry, 
for  disability  under  the  current  rules  for  granting  disability  bene- 
fits to  new  entrants,  the  extra  premiums  due  after  1915  being  re- 
mitted. At  the  same  time,  by  a  further  concession,  the  disability 
benefits  were  extended  so  as  to  cover  in  addition  to  the  waiver  of 
premium,  payment  of  the  sum  insured  in  event  of  disability  before 
age  60,  and  waiver  of  premium  with  deduction  of  premiums  waived 
from  sum  insured  in  event  of  disability  after  age  60.  These  two 
latter  benefits  were  at  first  applicable  to  disability  during  1916 
only,  but  as  from  the  end  of  that  year  they  were  made  permanent 
for  the  future  duration  of  the  policies.  Two  notices  were  accord- 
ingly sent  to  the  insured,  the  renewal  notices  issued  during  1916 
and  1917  being  accompanied  by  notification  of  the  disability  con- 
cessions of  the  company.  The  insured  were,  therefore,  made  suffi- 
ciently well  acquainted  with  the  facts  of  the  case,  and  the  company's 
claim  experience  indicates  that  while  during  1916  a  number  of 
claims  were  not  presented  owing  to  ignorance  of  the  company's 
concession,  in  1917  a  full  rate  of  disability  was  experienced — at 
least  the  claims  approved  were  larger  than  for  1918,  notwithstand- 
ing an  increase  of  about  12  per  cent,  in  the  amount  at  risk  in  the 
later  year. 

The  total  experience  of  the  company  as  compared  with  the  expec- 
tation according  to  Hunter's  disability  table  has  been  very  favor- 
able. In  1917,  claims  under  age  60  (excluding  Intermediate 
policies)  arose  on  $328,191  of  insurance  as  compared  with  expected 
claims  of  approximately  $986,000.  Allowing  for  selection  by  using 
the  ratios  of  first,  second,  third  and  fourth  year's  disability  rates 
to  the  ultimate  rates  given  by  Mr.  Hunter  in  his  earlier  disability 
paper,  the  expected  claims  came  out  at  approximately  $790,000,  so 
that  on  this  basis  the  actual  claims  were  about  40  per  cent,  of  the 
expectation.  For  the  year  1918,  in  the  same  section  claims  arose  on 
$233,143  of  insurance,  which  may  be  taken  as  representing  well 
under  30  per  cent,  of  the  expectation.  On  Intermediate  policies, 
which  were  granted  only  waiver  of  premium  in  event  of  disability 
before  age  60,  the  claims  approved  in  1917  were  less  than  25  per 
cent,  of  the  expected  according  to  Hunter's  table,  and  in  1918  were 
about  15  per  cent,  of  the  expectation.  In  the  case  of  claims  for 
disability  arising  after  age  60,  strong  evidence  of  the  small  attrac- 
tion this  benefit  offers  is  found  in  the  fact  that  in  both  1917  and 
1918  the  actual  claims  were  under  2  per  cent,  of  the  expected,  those 
for  1918  being,  as  in  the  other  sections,  decidedly  smaller  than 
for  1917. 
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It  will  be  observed  that  these  claim  ratios  appear  to  be  much 
more  favorable  than  those  given  by  Mr.  Hunter,  but,  as  will  be 
shown,  an  entirely  difTcrent  class  of  business  is  under  consideration. 

As  was  pointed  out  above,  The  Prudential  issued  policies  with 
waiver  of  premium  to  those  who  applied  therefor  during  the  three 
years,  1913-1915,  and  it  occurred  to  me  that  a  comparison  of  the 
experience  on  policies  issued  in  these  years  with  and  without  the 
clause,  respectively,  would  indicate  whether  there  was  any  impor- 
tant selection  against  the  company  on  the  part  of  those  who  applied 
for  disability  insurance.  The  results  on  the  two  sections  have  ac- 
cordingly been  taken  out  for  1917  and  1918,  and  it  will  be  observed 
that  the  disability  experience  commencing  with  1917  on  issues  of 
1915  and  earlier  is  an  experience  excluding  the  first  policy  year 
altogether,  and,  therefore,  emphasizes  the  results  shown  below. 

The  following  table  shows  first  of  all  the  percentages  of  busi- 
ness (excluding  Intermediate  and  term  policies  which  were  not 
eligible  for  the  then  disability  benefit)  written  with  and  without 
the  clause.  The  other  columns  show  the  actual  number  of  claims 
for  each  year  of  issue  in  each  of  the  two  years  of  experience,  and  the 
remarkable  difference  in  the  experience  under  the  two  classes  of 
business  is  at  once  apparent: 


Year 
of  Issue. 

Proportion 

Written  With 

Disability 

Clause, 
Per  Cent. 

Proportion 
Written  With- 
out Disability 
Clause, 

Per  Cent. 

Disability  Claim  Experience. 

Claims  In  1917. 

Claims  in  1918. 

Pols.  With    Pols.  With- 
Clause.       out  Clause. 

PoU.  With 
Clause. 

Pols,  with- 
out Clause. 

1913 
1914 
1915 

42.0 
46.8 
46.4 

58.0 
53.2 
53.6 

15 
10 
12 

5 
4 
6 

11 
13 
11 

3 

4 

8 

Allowing  for  the  different  amounts  at  risk,  the  experience  indi- 
cates about  three  times  as  great  a  rate  among  policyholders  apply- 
ing for  disability  benefits  as  among  those  who  were  eligible  but  who 
did  not  apply.  It  may  be  noted  that  the  older  the  year  of  issue 
the  more  decided  is  the  difference  between  the  rates  of  disability  in 
the  two  sections,  the  relative  figures,  allowing  for  the  proportionate 
amount  of  business,  being  about  2  to  1  for  issues  of  1915,  rather 
more  than  3  to  1  for  issues  of  1914,  and  about  4|  for  1  for  issues  of 
1913.  Probably  this  is  merely  accidental.  While  the  comparison 
is  on  a  very  rough  basis,  the  differences  are  far  too  extreme  to  be 
accounted  for  by  anything  but  a  powerful  selection  against  the 
companies  on  the  part  of  those  who  apply  for  disability  benefits. 
It  is  because  The  Prudential's  total  experience  consists  for  the  most 
part  of  those  who  would  not  have  applied  for  the  benefit  had  it  been 
offered  at  an  extra  premium  that  the  experience  is  so  much  more 
favorable  than  that  of  Company  A.  It  may  be  added,  however, 
that  the  indications  are  that  even  among  those  who  applied  for  dis- 
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ability  benefits  in  1913-1915  the  experience  is  well  below  100  per 
cent,  of  the  tabular  expectation,  apparently  being  something  like 
80  per  cent,  thereof. 

The  experiences  just  discussed  are  those  of  the  type  where  a 
claim  is  made  for  the  payment  of  the  sum  insured.  Where  dis- 
ability income  is  payable  for  life,  without  any  deduction  from  the 
insurance,  it  is  very  probable  that  the  claim  rate  will  be  decidedly 
higher,  and  no  company  is  at  present  issuing  these  policies  except 
at  the  special  request  of  the  applicant,  who  must  pay  an  extra  pre- 
mium therefor.  It  seems  likely  that  under  these  policies  Hunter's 
disability  rates  will  offer  a  fair  measure  of  the  risk.  At  the  same 
time  it  should  be  borne  in  mind  that  the  bulk  of  the  extra  claims 
will  be  on  lives  whose  total  disability  is  a  less  serious  matter  so  far 
as  longevity  is  concerned  than  the  average  of  claims  experienced 
under  the  less  valuable  benefits,  and  this  in  turn  will  increase  the 
cost  per  claim  approved.  At  present,  however,  the  indications  are 
that  the  mortality  among  disabled  lives  according  to  Hunter's  table 
is  lower  than  that  actually  being  experienced,  and  a  margin,  there- 
fore, exists  to  meet  the  probable  change  in  mortality.  So  far  as 
disability  income  is  concerned,  a  recovery  is  equivalent  to  a  death, 
except  that  the  insured  again  becomes  a  risk,  with  unquestionably 
higher  than  normal  probability  of  future  total  disablement.  Allow- 
ing for  the  benefit  the  companies  will  receive  from  recoveries,  it 
seems  entirely  probable  that  the  rates  of  disability  and  mortality 
shown  by  Hunter's  table  will  form  a  safe  basis  for  the  calculation 
of  premiums  for  disability  income  benefits. 

MR.  EDWARD  B.  MORRIS: 

It  may  be  of  interest  to  members  of  the  society  in  this  connection 
to  hear  the  results  of  an  examination  of  the  claims  incurred  by  The 
Travelers  Insurance  Company  on  account  of  permanent  total  dis- 
ability. The  Travelers  issued  its  first  disability  provision  in  1904 
and  as  of  April  1,  1919,  had  approved  disability  claims  on  188  eon- 
tracts,  involving  159  lives. 

A  comparison  has  been  made  of  the  actual  deaths  under  this  ex- 
perience with  the  probable  deaths  according  to  Hunter's  Table, 
giving  the  following  results : 

Policy  Ratio  Actual  to  Probable 

Year.  Deaths  —  Hunter's  Table. 

1   99  per  cent. 

2   105 

3  277 

4  246 

5  121 

Total,  five  years 120  per  cent. 
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Comparison  has  also  been  made  on  the  basis  of  lives,  with  the 
following  results : 

Policy  Ratio  Actual  to  Probable 

Year.  Deaths  —  Hunter's  Table. 

1   102  per  cent. 

2   125 

3   238 

4  256 

5  183 

Total,  five  years  123  per  cent. 

In  this  experience  no  deaths  have  been  recorded  after  the  fifth 
year  of  exposure. 

Following  is  an  analysis  of  the  experience  by  exit,  on  the  basis 
of  contracts : 


Policy  Year.* 

Number  Exposed. 

Number  Deaths. 

Number  Kecoverles. 

Number  Existing. 

0 

188 

0 

0 

37 

1 

151 

47 

4 

15 

2 

85 

14 

5 

17 

3 

49 

15 

0 

3 

4 

31 

6 

1 

10 

5 

14 

1 

0 

6 

6 

7 

0 

0 

3 

7 

4 

0 

0 

3 

8 

1 

0 

0 

0 

9 

1 

0 

1 

0 

*  By  ' '  policy  year ' '  is  indicated  year  of  exposure  from  the  date  when  the 
disability  claim  was  effective.  Year  "0"  indicates  that  the  claims  listed 
thereunder  are  not  included  in  the  experience  which  ends  with  the  anniversary 
of  effective  date  of  disability  in  1918. 

The  Travelers'  experience  is  necessarily  very  meagre.  It  is  in- 
serted here  only  as  an  indication,  but  suggests  the  possibility  that 
as  far  as  the  claim  experience  is  concerned  rates  based  on  the 
Hunter  Table  are  conservative. 

Necessarily  the  standard  adopted  by  the  company  in  its  approval 
of  permanent  total  disability  claims  will  have  some  effect  upon  the 
mortality  of  such  risks. 


MR.  A.  D.  WATSON": 

The  discussion  on  Mr.  Hunter's  paper  has  ranged  over  so  large  a 
portion  of  the  field  of  disability  insurance  that  it  may  not  be  con- 
sidered too  far  afield  to  suggest  an  amendment  to  the  policy  clauses 
governing  disability  benefits.  In  general  the  benefits  may  be  di- 
vided into  (1)  waiver  of  premiums  only;  (2)  waiver  of  premiums, 
the  sum  assured  being  paid  in  installments;  and  (3)  waiver  of  pre- 
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miums  and  a  disability  annuity  without  reduction  in  the  sum  as- 
sured. It  is  very  generally  provided  that  if  disability  should 
take  place  after  the  attainment  of  age  60  or  65  the  premiums 
waived  and  any  other  pa}Tnents  made  will  continue  a  deduction 
from  the  sum  assured ;  or  in  some  cases  all  disability  provisions  are 
inoperative  in  case  of  disability  occurring  after  a  limiting  age. 
There  are  obvious  reasons  for  these  restrictions,  but  it  will  be  noted 
there  is  thus  an  arbitrary  break  in  the  value  and  kind  of  benefits 
granted,  depending  on  whether  disability  occur  before  or  after  a 
certain  age.  Such  arbitrary  benefits  are  not  unknown  in  insurance 
contracts,  and  are  sometimes  desired  by  the  insured  by  reasons  of 
the  terms  of  an  inheritance,  etc.  In  general,  however,  it  would 
seem  desirable  that  under  insurance  and  analogous  contracts  the 
benefits  should  not  show  unnecessary  breaks.  In  the  case  of  dis- 
ability benefits  these  breaks  could  be  avoided  by  a  provision  to  the 
effect  that  premiums  waived,  and  disability  benefits  paid,  prior  to 
age  65,  say,  should  not  be  deducted  from  the  sum  assured  in  the 
policy,  but  that  the  premiums  waived  and  benefits  paid  after  age  65 
should  be  a  charge,  with  or  without  interest,  against  the  sum  as- 
sured whether  disability  occur  before  or  after  age  65. 

It  would,  of  course,  be  unnecessary  that  the  disability  annuity 
should  cease  should  the  sum  assured  thus  become  exhausted.  With 
such  an  amendment  there  would  be  no  wide  difference  in  the  treat- 
ment accorded  those  disabled  just  before  and  those  disabled  just 
after  the  limiting  age.  There  are  already  evidences  that  in  respect 
of  disability  benefits  the  policyholder  "selects"  against  the  com- 
pany. If  an  amendment  in  benefits  as  proposed  is  not  made  it 
would  seem  reasonable  to  anticipate  a  peculiar  disability  curve 
about  the  limiting  age.  Some  companies  have  avowedly  adopted  a 
liberal  policy  in  admitting  disability  claims,  holding  with  reason 
that  it  pays  to  do  so.  It  is  not  stated  whether  the  same  liberality 
is  practiced  at  advance  ages,  but  if  it  is  it  may  be  pointed  out 
that  the  life  will  in  a  few  years  have  passed  to  the  higher  ages  where 
it  is  difficult  to  establish  disability  or  recovery  therefrom — to  ages 
at  which,  for  this  and  other  reasons,  it  was  deemed  wise  to  exclude 
the  primary  disability  benefits.  If  the  amendment  suggested  were 
adopted  it  might  be  considered  safe  to  advance  to  some  extent  the 
limiting  age. 

It  is  generally  considered  there  is  a  decreasing  need  for  insurance 
with  increasing  age  beginning  at,  say,  age  65,  so  that  the  reduction 
of  the  sum  assured  by  the  amount  of  the  disability  benefits  paid 
and  the  premiums  waived  should  not  be  particularly  objectionable, 
and  less  so  if  the  limiting  age  could  be  advanced. 

If  companies  should  give  full  consideration  to  all  aspects  of  this 
matter  it  may  possibly  be  deemed  desirable  to  make  some  amend- 
ment in  the  benefits  along  the  lines  suggested. 
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mr.  arthur  hunter: 

(author's  review  of  discussion.) 

The  discussion  of  my  paper  has  been  mainly  concerned  with  the 
safety  of  '"  Hunter's  Disability  Tables "  as  a  basis  for  premiums 
and  reserves.    This  question  has  been  dealt  with  under  three  heads : 

(a)  Rate  of  disability, 

(b)  Eate  of  recovery  from  disability, 

(c)  Death  rate  among  disabled  lives. 

"With  regard  to  (a),  Mr.  Craig  states  that  the  Metropolitan  has 
experienced  55  per  cent,  by  amounts  insured,  and  56  per  cent,  by 
policies  of  "Hunter  Disability  Eates";  and  Mr.  Little  states  that 
the  Prudential  in  its  ordinary  branch  experienced  40  per  cent,  in 
1917  and  30  per  cent,  in  1918  of  the  same  standard.  These  ex- 
periences, while  not  based  on  the  modern  life  income  disability 
feature,  leaves  a  large  margin  for  safety  in  the  disability  rates. 

With  regard  to  (&),  Mr.  Craig  states  that  the  percentage  of  re- 
coveries was  18  per  cent. ;  but  as  many  of  the  cases  had  been  recently 
approved  for  disability  benefits,  they  would  not  have  had  a  chance 
to  recover.  If  he  had  eliminated  the  cases  which  had  been  disabled 
for  less  than  a  year  he  would  undoubtedly  have  found  a  much  higher 
rate  of  recovery,  probably  25  per  cent.  As  the  basis  of  my  tables 
was  the  fraternal  experience,  under  which  recoveries  were  less  than 
10  per  cent.,  we  have  another  margin  for  safety  in  the  higher  rate 
of  recovery  which  the  Metropolitan,  the  New  York  Life  and  prob- 
ably other  companies  are  experiencing. 

With  regard  to  (c),  Mr.  Morris  states  that  the  death  rate  among 
disabled  lives  was  120  per  cent,  by  amounts,  and  123  per  cent,  by 
lives,  of  the  death  rate  among  disabled  lives  used  in  my  tables.  Mr. 
Craig  says  that  the  death  rate  in  the  Metropolitan  was  only  88  per 
cent,  of  the  Mead  standard.  This  is  due,  in  my  judgment,  almost 
entirely  to  heavy  exposures  in  the  first  year  of  disability,  when  the 
ratio  was  51  per  cent.,  because  for  all  years  except  the  first  and  the 
seventh  the  ratios  were  from  117  to  247  per  cent.,  and  the  ratio  in 
the  seventh  year  was  99  per  cent.  I  think  it  may  be  taken  for 
granted  that  the  liberality  of  the  companies  is  resulting  and  will 
result  in  a  higher  death  rate  among  the  disabled  lives  than  shown 
in  the  tables,  which  is  on  the  side  of  conservatism. 

Taking  account  of  the  three  factors  (a),  (&)  and  (c),  Mr.  Little 
makes  the  statement  that,  "allowing  for  the  benefit  the  companies 
will  receive  from  recoveries,  it  seems  entirely  probable  that  the 
rates  of  disability  and  mortality  shown  by  '  Hunter's  Tables '  will 
form  a  safe  basis  for  the  calculation  of  premiums  for  disability 
income  benefits."  I  concur  in  Mr.  Little's  statement,  and  do  not 
have  the  apprehensions  which  Mr.  Mead  has  with  regard  to  the 
sufficiency  of  the  table  to  meet  future  conditions  under  which  the 
disability  benefits  are  much  more  valuable  than  they  have  been  in 
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the  past.  It  is  always  advisable  to  express  such  doubts  as  Mr. 
Mead  has  as  they  lead  to  enlightening  discussion.  I  do  not  care  to 
be  put  in  the  position  of  stating  that  my  tables  are  safe  under  all 
conditions.  The  future  only  can  tell  whether  or  not  the  more 
liberal  disability  benefits  and  the  lapse  of  time  since  medical  selec- 
tion will  result  in  materially  higher  rates  of  disability,  in  lower 
rates  of  recovery,  and  in  smaller  death  rates  among  the  disabled 
lives  than  at  present.  I  believe,  however,  that  in  well-managed 
companies  my  tables  will  be  conservative,  and  I  have  no  reason  at 
the  present  time  to  suggest  any  material  changes  in  them.  A  few 
years  hence  an  investigation  by  the  Actuarial  Society  should  be 
made,  to  compare  the  experience  of  the  life  insurance  companies 
with  these  tables.  It  would  not  be  advisable  to  make  such  an  in- 
vestigation within  the  next  two  or  three  years,  because  the  com- 
panies have  not  had  a  sufficiently  long  experience  to  enable  us  to 
determine  at  this  time  the  death  rate  among  disabled  lives,  which 
unquestionably  decrease  among  the  younger  lives  for  a  number  of 
years  after  disability.  Up  to  the  present  time  the  experience  of 
the  New  York  Life  justifies  the  faith  that  my  tables  will  be  safe. 
The  experience  of  that  company  from  1910  to  the  end  of  1918 
shows  that  a  satisfactory  surplus  is  in  hand  from  the  disability 
premiums  received,  after  charging  reserves  both  on  active  and  dis- 
abled lives,  a  fair  share  of  expenses,  all  dividends  and  all  other  lia- 
bilities. The  surplus  is  considerably  more  in  proportion  than  it 
would  have  been  under  the  same  conditions  if  only  life  insurance 
had  been  written. 

Mr.  Little  suggests  that  a  selection  may  be  exercised  against  the 
company  by  the  insured  who  apply  for  disability  benefits.  This 
selection  can  be  neutralized  by  (1)  making  the  disability  benefits 
very  attractive;  (2)  urging  agents  to  canvas  for  disability  benefits 
in  all  cases  unless  forbidden  by  the  rules;  (3)  paying  a  sufficient 
commission  on  the  premium  for  disability  benefits  in  order  to  in- 
duce agents  to  sell  these  features;  (4)  making  the  rules  regarding 
the  granting  of  disability  benefits  even  to  sub-standard  lives  as 
liberal  as  possible.  If  the  above  is  adopted,  it  will  be  found  that 
practically  all  the  business  is  written  with  disability  benefits,  and 
in  that  case  there  can  be  no  serious  selection  against  the  company. 
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FEEDERICK  H.  JOHNSTON. 

VOL.  XIX,  PAGE  228. 

(written  DISCUSSION.) 

MR.  JOSEPH  H.  WOODWARD: 

Necessity  is  the  mother  of  invention  and  it  can  hardly  be  denied 
that  the  necessities  of  the  investment  situation  in  recent  years 
have  imposed  a  considerable  strain  on  the  inventive  faculties  of 
actuaries  and  supervising  officials. 

The  root  of  the  difficulties  appears  to  lie  in  the  rigid  and  more 
or  less  artificial  character  of  the  financial  statement  of  a  life  insur- 
ance company.  No  one  doubts  that  the  companies  in  general  are 
entirely  solvent  and  yet  if  the  security  valuation  methods  followed 
for  over  half  a  century  prior  to  1909  were  applied  to-day,  a  number 
of  them  might  not  appear  to  be  so. 

The  demand  for  amortization  arose  naturally  from  the  panic  of 
1907  which  selected  the  choicest  and  most  gilt-edged  securities  as 
the  special  object  of  its  destructive  assault.  It  was  made  necessary 
by  the  turning  point  which  had  then  been  reached  in  the  trend  of 
fundamental  rates  of  interest. 

The  amortization  method  seems  a  reasonable  response  to  the  re- 
quirements of  the  situation.  Once  adopted,  it  has  the  additional 
merit, — as  Mr.  Johnston  very  frankly  says  of  his  proposed  modifica- 
tion of  the  method — that  it  obviates  the  necessity  of  any  future  ad- 
justment. To  one  in  search  of  a  convincing  and  fundamental 
tlieory  of  valuation,  however,  the  generally  accepted  reasoning  by 
which  the  amortization  method  is  supported  must  appear  incom- 
plete and  unsatisfying. 

So  long  as  an  investment  is  amply  secured  and  not  in  default  a 
variation  in  its  market  value  simply  means  that  the  interest  rate, — 
the  price  of  loanable  capital — is  fluctuating.  On  the  other  side  of 
the  balance  sheet,  however,  the  liabilities  of  the  company  are  being 
valued  on  a  rigid  and  non-elastic  interest  basis.  If  practical  con- 
ditions were  different  we  might  conceivably  modify  the  interest 
assumptions  used  in  computing  reserves  so  that  the  liabilities  would 
rise  and  fall  in  some  degree  of  correspondence  with  the  rate  of 
interest  and  the  value  of  the  assets.  Aside  from  the  legal  and  prac- 
tical impossibility  of  such  a  procedure,  however,  there  would  be  the 
further  embarrassment  that  modern  policies  provide  for  cash  and 
loan  values  on  the  basis  of  a  low  rate  of  interest  fixed  in  advance. 
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Indeed,  the  fact  that  a  large  and  constantly  increasing  proportion 
of  the  reserves  of  a  life  insurance  company  are  subject  to  call  by 
the  policy  holders  is  one  of  the  difficult  points  to  get  around  in 
rationalizing  the  amortization  method.  Securities  cannot  be  liqui- 
dated at  their  amortized  values  if  the  fundamental  rate  of  interest 
has  risen  since  the  date  of  purchase.  From  this  point  of  view  it 
would  seem  much  more  reasonable  if  surrender  values  were  com- 
puted at  a  rate  of  interest  one-half  or  one  per  cent,  higher  than  the 
rate  used  in  computing  reserves. 

Under  the  rigid  practical  limitations  which  must  determine  the 
actual  practice  of  a  company,  it  would  seem  that  the  most  desirable 
practice  to-day  is  to  carry  fixed-term  securities  in  the  assets  at  their 
amortized  value  calculated  on  the  basis  of  the  rate  of  interest  which 
the  investment  was  purchased  to  yield,  and  to  set  aside  in  the  lia- 
bilities a  reserve  for  the  fluctuation  and  depreciation  of  invest- 
ments, carrying  each  year  to  this  fund  a  sum  sufficient  to  provide 
that  it  shall  always  be  at  least  equal  to  the  excess  of  the  sum  of  the 
amortized  over  the  market  values,  but  with  no  reduction  in  the 
fund  in  the  years  in  which  market  values  increase.  In  this  way 
serious  fluctuations  in  the  surplus  and  interest  accounts  are  avoided, 
no  injustice  to  policy  holders  can  result  and, — what  is  most  impor- 
tant— the  company  is  made  financially  able  to  withstand  any  test 
of  solvency  which  the  most  drastic  regulations  might  require. 
Such  a  method,  even  if  not  fully  carried  out,  appears  to  have  the 
advantages  of  Mr.  Johnston's  proposal  without  the  offsetting  diffi- 
culty of  bringing  about  an  agreement  of  opinion  on  the  arbitrary 
question  of  the  precise  "  starting-off  point "  for  a  modified  system 
of  amortization. 

(oral  discussion.) 

mr.  miles  m.  dawson : 

There  is  just  one  word  I  wish  to  say  concerning  this  question, 
as  one  who  was  largely  responsible  for  the  amortization  statute. 
I  think  that  every  welcome  should  be  given  to  the  companies  that 
wish  to  pass  from  market  values  to  amortization  values,  by  a  process 
which  is  reasonably  within  the  principles  of  the  amortization  plan. 

MR.  FREDERICK  H.   JOHNSTON: 
(author's  review  of  DISCUSSION.) 

There  is  little  to  be  added  to  what  has  already  been  said.  The 
object  of  the  paper  was  to  urge  that,  since  the  insurance  depart- 
ments had  departed  from  a  true  market  value  basis  and  gone  to  a 
more  or  less  arbitrary  one,  that  any  new  basis  should  be  at  least 
logical,  and  I  think  the  inference  of  all  that  has  been  said  is  that 
a  market  value  basis,  taken  at  any  particular  moment  in  the  year, 
is  not  a  proper  measure  of  the  condition  of  a  life  insurance 
company. 
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NOTE  ON  MOKTALITT  BY  HABITS  REPRESENTATION — PERCY  H.  EVANS. 

VOL.  XIX,  PAGE  235. 

(WRITTEN  DISCUSSION.) 

MR.  M.  ALBERT  LINTON  : 

The  prominent  place  now  occupied  by  the  subject  of  national 
prohibition  lends  particular  interest  to  statistics  such  as  those  pre- 
sented by  Mr.  Evans.  As  Mr.  Evans  points  out,  however,  the  re- 
sults of  his  investigation  supply  nothing  better  than  broad  infer- 
ences concerning  the  effects  of  alcohol.  At  the  same  time  they 
indicate  pretty  clearly  in  which  direction  the  "  wind  is  blowing." 

In  the  light  of  Mr.  Evans'  paper  I  have  thought  that  it  would 
be  interesting  to  present  a  few  facts  based  upon  the  experience  of 
The  Provident  Life  and  Trust  Company,  even  though  it  is  not  pos- 
sible at  this  time  to  do  more  than  present  the  experience  of  policies 
issued  since  1908.  The  data  have  been  divided  into  two  groups: 
abstainers  and  non-abstainers.  The  question  in  the  medical  sec- 
tion of  the  application  inquires  about  the  applicant's  habits  as  to 
the  use  of  "  wines,  spirits  or  malt  liquors."  Where  the  answer  indi- 
cated total  abstinence  the  applicant  was  placed  in  one  group,  and 
where  the  answer  was  indefinite  or  indicated  that  the  applicant  was 
not  a  total  abstainer,  he  was  placed  in  another  group.  The  Com- 
pany has  been  so  rigid  in  the  selection  of  a.pplicants  who  are  not 
abstainers  that  it  was  not  deemed  worth  while  to  make  further  sub- 
division based  upon  quantity  of  alcohol  consumed. 

The  investigation  involves  approximately  99,000  policies  for 
$238,000,000  issued  from  1909  to  1917  inclusive,  on  the  lives 
of  men  either  on  the  life  or  endowment  plan.  No  term  policies, 
or  life  or  endowment  policies  issued  without  medical  examination 
upon  the  surrender  of  term  policies  are  included.  The  observa- 
tions were  continued  to  the  policy  anniversary  in  1918.  In  the 
interest  of  simplicity  the  amount  of  a  policy  was  considered  to  re- 
main unchanged  at  the  figure  for  which  it  was  originally  issued, 
vdthout  regard  to  possible  subsequent  reductions  in  amount.  By 
this  method  a  death  claim,  withdrawal  or  an  "existing"  policy, 
would  be  scheduled  at  its  original  amount,  whatever  may  have 
been  the  actual  amount  of  the  policy  at  termination  or  upon  the 
anniversary  in  1918.  This  simplification  saves  much  labor  and 
considerable  complication  when  the  investigation  is  based  upon 
amounts  and  is  believed  to  be  sufficiently  accurate  for  practical 
purposes.  It  weights  each  policy  according  to  the  amount  for  which 
it  was  originally  issued,  and  has  the  advantage  of  retaining  the 
lives  under  observation  for  the  maximum  length  of  time. 
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One  of  the  striking  characteristics  of  the  investigation  is  the 
relatively  large  average  amount  of  the  policies  taken  by  the  non- 
abstaniers,  as  indicated  in  the  following  table: 

Average  Amount  of  Policy. 

Ages  at  Issue.  Abstainers.  Non-Abstainers. 

20-29    $1,680  $2,090 

30-39 2,300  2,890 

40-49    2,920  4,130 

50-65 3,270  4,210 

20-65   2^  2^840 


On  the  average  the  policy  of  the  non-abstainer  ranges  from  24% 
to  41%  larger  than  the  policy  of  the  abstainer.  This  confirms  the 
natural  inference  that  in  an  ordinary  company,  the  policyholder 
who  uses  liquor  is  generally  more  well-to-do  and  can  carry  larger 
amounts  of  insurance.  The  ardent  temperance  reformer  might 
argue  that  the  non-abstainer  was  conscious  of  his  greater  need  for 
insurance ! 

Another  natural  characteristic  clearly  indicated  by  the  statistics 
is  that  the  abstainer's  group  contains  a  relatively  larger  number  of 
entrants  at  the  younger  ages  at  issue.  The  following  table  is 
based  upon  amounts  insured  and  shows  the  percentage  distribution 
of  the  entrants  in  the  different  age  groups : 

Age-Disteibution  of  Entrants. 

Ages  at  Issue.  Abstainers.  Non-Abstainers. 

20-29    44%  30% 

30-39    32  39 

40^9    17  23 

50-65    7  8 

100%  100% 

This  table  obviously  suggests  the  probability  that  many  who  are 
abstainers  at  the  younger  ages  cease  to  be  abstainers  as  they  grow 
older.  At  the  same  time,  as  Mr.  Evans  points  out,  there  are  others 
who,  with  the  maturity  of  their  intelligence,  materially  reduce  or 
eliminate  this  indulgence.  Any  results  obtained  from  a  classifica- 
tion based  upon  answers  made  in  the  application,  without  periodical 
reinvestigation,  must  be  used  only  in  the  most  general  way  to  draw 
conclusions  as  to  the  relative  mortality  of  abstainers  and  non- 
abstainers. 

Because  of  the  relatively  short  duration  of  the  Provident  experi- 
ence (maximum  9  years)  it  cannot  be  satisfactorily  compared  with 
the  more  complete  Northwestern  experience.  However,  during  the 
first  five  years  the  two  experiences  may  be  properly  compared  as  is 
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done  in  the  following  table  of  percentages  of  actual  to  expected 
deaths,  based  upon  amounts,  employing  the  M.-A.  Select  Table : 

Ratio  op  Actual  to  Expected  Deaths. 


Policy  Year. 

Abatalnere. 

Non-Abstainers. 

Provident, 
Per  Cent. 

Northwestern, 
(Group  A), 
Per  Cent. 

Provident, 
[Percent. 

Northwestern, 
(Group  B), 
Per  Cent. 

1 
2 
3 
4 
5 

45 

67 
71 
55 
45 

89 
80 
76 

78 
78 

65 
55 
63 
59 
62 

93 

77 
77 
84 
89 

1-5 

58 

80 

61 

84 

The  first  striking  characteristic  is  the  marked  improvement  in 
the  mortality  shown  by  the  entrants  in  the  years  1908-1917 
(Provident),  over  the  entrants  in  the  years  1885-1900  (North- 
western) :  a  result  in  large  measure  attributable  to  the  general  im- 
provement in  vitality  that  has  taken  place  in  the  intervening  years. 
Because  of  the  rigid  selection  of  the  Provident  risks,  comparison 
has  been  instituted  only  with  the  Northwestern's  Group  B,  though 
undoubtedly  there  are  some  policies  in  the  Provident  group  of  non- 
abstainers  which  would  have  been  classified  by  Mr.  Evans  in  his 
Groups  C  or  D.  In  both  companies  during  the  first  five  years  of 
duration  the  abstainers  show  a  slightly  lower  mortality,  though  the 
difference  is  not  marked.  In  both  instances  the  careful  selection 
would  naturally  result  in  the  acceptance  of  only  the  best  non- 
abstainers  of  the  community. 

The  complete  experience  of  the  Provident  by  ages  at  issue  for 
the  nine  years,  is  summarized  in  the  table  on  page  200 ;  the  three 
standards  of  references  are  the  American,  the  M.-A.  Select  and  the 
American  Men  Select  Tables. 

By  the  American  Men  Table  the  abstainers  show  a  slightly  higher 
aggregate  mortality,  due  to  a  heavy  loss  in  the  age  group  40-49. 
At  the  other  ages  they  show  a  better  mortality.  On  the  whole, 
however,  the  two  groups  are  not  markedly  dissimilar  during  the 
relatively  short  period  they  have  been  under  observation.  The 
results  simply  indicate  that  where  a  company  exercises  a  rigid  selec- 
tion of  non-abstainers,  the  mortality  among  them  is  not  very  dif- 
ferent from  that  experienced  among  abstainers  who  have  not  been 
so  carefully  selected.  On  the  basis  of  number  of  policies  it  was 
found  that  the  abstainers  experienced  a  considerably  more  favor- 
able mortality, — 64%  by  the  American  Men  Select  Table,  as  against 
76%  for  the  non-abstainers. 

Apropos  of  the  new  American  Men  Table  it  will  be  noted  that  if 
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The  Peovident  Life  and  Tbust  Compant. 

Experience  under  98,984  Life  and  Endowment  Policies  issued  upon  Lives  of 

Men  in  the  Years  1909  to  1917  inclusive,  observed  to 

Anniversaries  in  1918. 


Ages  at 
Issue. 

A h=fotr.»ra/ 56.580  Pollcles. 
Abstainers  1      599  Deaths. 

Non-Abstalnersj^^-.^JS^o^?^; 

Amount 
of  Losses 
(Nearest 
Thous- 
and). 

Percentage^of  Actual  to  Expected. 

Amount 
of  Losses 
(Nearest 
Thous- 
and). 

Percentage  of  Actual  to  Expected. 

American. 

M.-A. 
Select. 

A.M. 
Select. 

American. 

M.-A. 

Select. 

A.  M. 
Select. 

20-29 
30-39 
40-49 
50-65 

437 
330 
389 
284 

32% 
28 
49 
52 

61% 
■  52 
75 
63 

71% 
59 
79 
67 

346 

504 
426 
424 

37% 
34 
35 
56 

69% 
64 
52 
67 

79% 
71 
54 
70 

20-65 

1440 

37% 

62% 

69% 

1700 

39% 

62% 

67% 

the  abstainers'  and  non-abstainers'  groups  are  combined,  the  ratio 
of  actual  to  expected  deaths  by  amounts  for  the  nine  years,  is  68%  ; 
showing  that  if  risks  are  carefully  selected  it  is  still  reasonable  in 
normal  times  to  expect  a  considerable  margin  between  the  actual 
and  expected  deaths.  The  combined  ratios  for  the  age  groups  are : 
20-29,  75%;  30-39,  65%;  40^9,  64%;  50-65,  69%,  indicating  a 
reasonably  uniform  percentage  of  actual  to  expected  deaths.  It  is 
most  gratifying  to  possess  for  mortality  investigation  purposes  so 
satisfactory  and  complete  a  standard  of  references  as  is  supplied  by 
the  American  Men  Select  Table. 


ME.  E.  E.  HAEDCASTLE: 

The  first  thing  that  must  strike  the  readers  of  Mr.  Evans'  paper 
is  that  its  length  is  inversely  proportional  to  the  amount  of  work 
involved  in  its  preparation. 

An  analysis  of  this  kind  of  almost  300,000  policies  is  no  light 
task  and  the  results,  at  least  for  the  first  two  classes  and  in  a  lesser 
degree  for  the  third,  cannot  lack  significance  by  reason  of  paucity 
of  data.  The  fourth  class  may  suffer  to  some  extent  from  this 
cause.  The  author  intimates  that  it  may  be  affected  by  a  natural 
tendency  of  excessive  drinkers  to  classify  themselves  modestly  in 
the  next  lower  class,  rather  than  to  place  themselves  boldly  in  the 
ranks  of  total  abstainers.  To  what  degree  this  is  so  is  a  matter  of 
conjecture.  A  study  of  applications  for  insurance  is  sufficient  to 
convince  the  most  confident  believers  in  human  virtue  that  the 
veracity  of  applicants  has  its  limitations,  which  are  nowhere  more 
marke(i  than  in  the  answers  as  to  habits  and  as  to  previous  rejec- 
tions. There  is  a  proverb  to  the  effect  that  "  there  is  no  use  in  old 
liars  lying  to  each  other,"  and  it  might  be  supposed  that  an  appli- 
cant recently  rejected  by  another  company  for  intemperate  habits 
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and  presumabl}'  cognizant  of  the  fact  that  companies  exchange  in- 
formation, would  hesitate  to  declare  that  he  had  been  a  total  ab- 
stainer from  birth,  yet  such  cases  are  not  rare. 

The  author  does  not  state  "whether  the  classification  according 
to  applicant's  statement  had  been  adhered  to  in  cases  where  col- 
lateral evidence  had  shown  such  answers  to  be  inaccurate. 

In  acting  on  applications,  companies  classify  them  not  only  ac- 
cording to  the  applicant's  statements,  but  according  to  all  avail- 
able evidence;  and,  while,  as  Mr.  Evans  points  out,  an  experience 
such  as  the  present  does  not  prove  anything  as  to  the  effect  of  alco- 
hol on  longevity,  yet  it  would  have  value  as  indicating  what  a  com- 
pany might  expect  if  the  risks  were  classified  in  the  way  that  com- 
panies classify  them  in  practice;  that  is  to  say,  not  solely  accord- 
ing to  the  statements  in  the  application,  but  as  modified  by  inspec- 
tion reports  and  other  sources  of  information. 

Coming  to  the  tables  themselves  the  outstanding  result  is  the 
steadily  increasing  death  rate  from  the  lowest  to  the  highest  class. 
This  confirms  the  conclusion  of  most  previous  experiences,  namely, 
that  among  risks  classified  according  to  habits  at  the  time  of  appli- 
cation total  abstainers  exhibit  the  lowest  mortality,  and  free  drink- 
ers, the  highest. 

An  apparent  exception  occurs  in  the  experience  of  the  New  Zea- 
land Government  Insurance  Department,  which  has  maintained  an 
Abstainers'  Section,  separate  as  to  mortality  profits,  from  about 
1880  to  the  present  time,  and  has  found  that  such  slight  differences 
as  have  developed  at  successive  distributions  of  surplus  have  favored 
the  General  Section  rather  more  often  than  the  Abstainers'  Sec- 
tion. In  1885  the  Temperance  Section  received  no  bonus  or  divi- 
dend; in  1890,  both  sections  shared  alike;  in  1893  and  1896  the 
General  Section  received  a  slightly  larger  bonus;  in  1899  both  sec- 
tions received  the  same.  In  1903,  the  General  Section  received  a 
slightly  larger  bonus,  namely,  20/0%  as  against  19/0% ;  in  1905, 
the  Generaf  Section  20/07o  as  against  18/0%  ;  in  1908,  the  General 
Section  received  20/0%,  and  the  Temperance  Section  22/0%. 

I  have  no  later  figures,  but  have  a  statement  from  the  Depart- 
ment that  up  to  1918,  what  difference  there  has  been  has  usually 
been  in  favor  of  the  General  Section.  The  Temperance  Section, 
however,  is  quite  small  and  up  to  1911  at  least  was  growing  smaller. 

A  curious  feature  of  the  tables  is  found  in  the  fact  that  the  usual 
effect  of  selection  producing  a  lower  mortality  in  the  first  year  than 
the  second,  and  in  the  second  year  than  the  third,  appears  to  be 
absent  or  reversed. 

This  does  not  seem  to  be  due  in  any  way  to  habits  for  it  is  com- 
mon to  all  the  classes,  and  it  would  be  interesting  to  have  an  ex- 
planation suggested. 
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ME.  AETHUE  HUNTEE : 

The  statistics  submitted  by  Mr.  Evans  are  very  interesting.  We 
are  greatly  indebted  to  him  for  placing  them  before  the  Society,  but 
I  am  afraid  that  future  investigators  may  have  some  trouble  in 
finding  them  because  of  the  title  given  to  the  paper.  I  hope,  there- 
fore, that  the  member  who  prepares  the  index  to  our  Transactions 
will  record  the  paper  under  the  title  of  "  Mortality  among  Abstain- 
ers and  Non-abstainers,"  or  "The  Effect  of  Alcoholic  Beverages 
on  Mortality,"  in  addition  to  its  present  title. 

While  Mr.  Evans  gives  warning  that  only  broad  inferences  should 
be  drawn  from  the  relative  mortality  in  the  various  classifications 
based  on  the  statement  of  the  applicant  at  date  of  application  re- 
garding his  consumption  of  alcohol,  his  statistics  clearly  substan- 
tiate the  general  impression  that  total  abstainers  are  distinctly 
longer  lived  than  regular  users  of  alcohol.  Mr.  Evans'  comments 
on  this  are  well  worth  a  careful  study. 

If  reliable  data  were  obtainable  it  would  be  interesting  to  make 
an  investigation  into  the  effect  of  a  changing  consumption  of  alco- 
hol. To  carry  out  such  an  investigation,  yearly  inspections  would 
have  to  be  made  and  additional  classes  provided  into  which  some 
of  the  moderate  drinkers  would  gravitate,  such  as  (a)  excessive 
daily  users,  (&)  moderate  generally,  but  occasionally  excesses. 
Such  an  investigation  would  answer  the  question:  What  is  the 
mortality  among  persons  who  use  alcoholic  beverages  moderately 
daily  but  during  their  lifetime  never  drink  immoderately?  There 
would  be  taken  out  of  this  class  those  who  became  free  users  of 
alcohol  or  drank  occasionally  to  excess  at  any  time  after  they  came 
under  observation — thus  leaving  out  of  consideration  probably  the 
chief  dangers  from  the  use  of  alcoholic  beverages. 

In  1916  I  endeavored  to  obtain  the  mortality  among  abstainers, 
and  after  a  great  deal  of  research  collected  all  that  was  then  avail- 
able. As  the  results  of  my  investigation  have  not  been  recorded 
in  the  Transactions,  but  appear  only  in  the  Proceedings  of  the  Na- 
tional Conference  on  Charities  and  Correction,  it  is  difficult  for 
students  to  obtain  them.  I  should  like,  therefore,  to  give  a  brief 
synopsis  of  the  results,  some  of  which  were  obtained  from  the  Pro- 
ceedings of  the  Association  of  Life  Insurance  Medical  Directors, 
and  others  from  the  unpublished  statistics  of  the  companies  them- 
selves. 

New  England  Mutual  Life  Insurance  Company. 

The  experience  of  the  Company  for  sixty  years  prior  to  1912 : 

Total  abstainers —  59%  of  the  American  Experience  Table. 
Earely  use  —  71%  of  the  American  Experience  Table. 

Temperate         —  84%  of  the  American  Experience  Table. 
Moderate  — 125%  of  the  American  Experience  Table. 
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Mutual  Life  Insurance  Company. 
Experience  from  1875  to  1889: 

Abstainers — 23%  less  than  among  non-abstainers. 

Experience  on  policies  issued  from  1907  to  1912  carried  to  the 
anniversary  in  1913: 

Total  abstainers — 17%  less  than  among  "temperate." 
Total  abstainers — 26%  less  than  among  "moderate  users." 

Equitable  Life  Assurance  Society. 

No  experience  has  been  published,  but  the  deferred  dividends 
paid  in  1915-1916  in  the  Abstainers'  class  (1900-1906)  indicate 
that  the  mortality  in  that  class  has  been  at  least  25%  lower  than 
in  the  general  class. 

Phoenix  Mutual  Life  Insurance  Company  {formerly  the  American 
Temperance  Life  Insurance  Company). 

Experience  on  policies  issued  in  the  years  1851  to  1861  carried  to 
the  anniversary  in  1913  compared  with  policies  issued  subsequent 
to  that  date: 

Total  abstainers — 15%  less  than  among  non- abstainers  and  abstainers. 

Security  Mutual  Life  Assurance  Company. 
Experience  from  1900  to  1915: 

Abstainers'  class — 30%  less  by  policies  than  in  general  class. 
Abstainers'  class — 20%  less  by  amounts  insured  than  in  general  class. 

Manufacturers  Life  Insurance  Company  of  Canada. 

Experience  in  the  following  years  on  policies  issued  from  1887: 
1906-1910 — Abstainers'  section  40%  less  than  in  general  section. 
1911-1915 — Abstainers'  section  35%  less  than  in  general  section. 

Peoria  Life  Insurance  Company. 

Experience  for  the  seven  years  prior  to  1916 : 

Total  abstainers'  class — 25%  less  than  in  general  class. 

New  YorTc  Life. 

The  experience  of  the  New  York  Life  on  two  types  of  persons 
who  did  not  always  use  alcohol  in  moderation  may  be  of  interest. 
The  first  group  comprises  those  who  had  occasionally  drunk  to 
excess  but  who  were  temperate  in  their  habits  at  the  date  of  appli- 
cation for  insurance.  The  investigation  covered  policies  issued  in 
the  years  1895  to  1915  carried  to  the  anniversary  in  1916.  Three 
subdivisions  of  this  group  were  made.    The  ratios  are  based  on  the 
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company's  own  experience  so  that  180%   represents  80%   extra 
mortality. 

Experience  among  those  who  had  occasionally  used  alcohol  to 

excess : 

Excessive  use  of  alcohol  a  short  time  prior  to  date  of  application. . , .  180% 
Excessive  use  of  alcohol  not  recently,  but  within  five  years  prior  to 

date  of  application    145% 

Entire  class,  irrespective  of  time  elapsed  since  last  excess,  including, 
besides  the  above  groups,  those  whose  last  excess  occurred  more 
than  five  years  before  application  for  insurance 160% 

The  second  group  comprises  those  who  had  taken  a  cure  for 
alcoholism  but  were  temperate  at  the  date  of  application  for  insur- 
ance. The  experience  of  the  New  York  Life  shows  a  relative  mor- 
tality among  them  of  170%. 

The  foregoing  ratios  are  not  based -on  the  experience  of  persons 
who  were  accepted  as  standard  lives.  In  all  cases  suitable  pro- 
vision was  made  for  the  extra  mortality  by  charging  an  extra  pre- 
mium, by  imposing  a  lien  on  the  policy,  or  by  placing  the  policy  in 
a  special  dividend  class. 

In  my  judgment  the  relatively  lower  mortality  among  abstainers 
than  non-abstainers  is  not  due  solely  to  abstinence  from  alcoholic 
beverages.  The  abstainers  are  frequently  non-users  of  tobacco  and 
they  are  generally  careful  in  their  ordinary  habits  of  life.  On  the 
other  hand,  persons  who  admit  that  they  take  two  or  three  glasses 
of  whiskey  a  day  are  not  so  apt  to  use  moderation,  discrimination 
or  restraint  in  their  other  habits  of  life. 

The  recent  ratification  of  the  amendment  to  the  Federal  Consti- 
tution effective  16th  January,  1920,  prohibiting  the  manufacture 
or  sale  of  alcoholic  beverages,  and  the  so-called  "  bone-dry  "  laws  in 
several  of  the  states  will  raise  a  number  of  difficult  questions. 
These  usually  take  one  of  the  following  forms : 

1.  Will  an  extra  premium  or  a  lien  be  eliminated  in  the  case  of 
a  man  who  occasionally  drank  to  excess  and  who  will  not  hereafter 
be  able  to  get  alcohol? 

2.  Will  a  man  now  be  considered  as  a  standard  risk  whose  daily 
consumption  of  alcoholic  beverages  was  formerly  high  although  he 
did  not  drink  to  excess? 

3.  Will  the  extra  premiums  charged  to  saloon-keepers  be  elim- 
inated from  their  policies  ? 

With  regard  to  Nos.  1  and  2,  it  may  be  assumed  that  a  certain 
percentage  of  persons  who  have  formed  a  strong  liking  for  alcoholic 
beverages  have  made  some  provision  for  the  coming  "  drought,^'  or 
will  find  illegal  ways  of  obtaining  the  stimulus  they  crave,  and 
these  should  be  considered  as  substandard  risks.  On  the  other  hand, 
the  large  percentage  of  persons  of  this  type  will  undoubtedly  get 
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along  without  alcoholic  beverages,  and  after  a  reasonable  time  may 
be  considered  as  standard  lives.  Many  physicians  believe  that  men 
who  have  occasionally  drunk  to  excess  (exclusive  of  very  young 
men),  and  those  who  have  taken  alcohol  freely  as  a  daily  habit  are 
not  good  lives  for  several  years  after  total  abstinence  has  prevailed. 
Those  who  have  been  considered  substandard  lives  by  reason  of 
habits  shall  be  put  on  probation  for  some  time  in  order  to  eliminate 
those  whose  health  has  been  undermined  or  whose  moral  fiber  has 
been  weakened  through  drink.  In  the  companies,  therefore,  which 
have  accepted  such  risks  M'ith  an  extra  premium,  an  advance  in 
age,  or  with  a  lien,  caution  will  undoubtedly  be  observed  in  chang- 
ing the  policies  to  standard  plans. 

With  regard  to  saloon-keepers  and  others  who  have  been  charged 
an  extra  premium  for  engaging  in  the  manufacture  or  sale  of  alco- 
holic beverages,  my  experience  has  shown  that  some  of  them  move 
into  other  localities  where  they  can  continue  in  the  same  occupa- 
tion. A  few  who  are  taking  up  other  occupations  are  engaged  in 
the  smuggling  of  alcohol,  while  the  great  majority,  especially 
among  the  younger  men,  take  up  occupations  which  are  free  from 
hazard.  A  good  rule  is  not  to  reduce  the  extra  premium  until  the 
insured  has  been  in  a  non-hazardous  occupation  for  at  least  one 
year. 

MR.  PEKCY  H.  EVANS: 
(author's  review  of  DISCUSSION.) 

The  Shah  of  Persia  refused  to  attend  the  Derby  because,  he  said, 
"  It  is  already  known  that  one  horse  can  run  faster  than  another." 
The  Northwestern's  habits  experience  was  not  offered  as  evidence 
that  abstainers  show  a  lower  mortality  than  non-abstainers,  but 
merely  as  the  result  of  a  consistent  theory  of  classification  pursued 
during  a  long  period  of  time  and  based  on  unusually  searching 
questions  as  to  amount  and  kind  of  alcoholics  used.  It  was  also 
desired  to  draw  a  sharp  distinction  between  the  use  alleged  on 
examination  and  actual  subsequent  consumption,  a  difference  very 
commonly  ignored.  For  example,  the  Life  Extension  Institute 
refers  to  the  note  under  discussion  as  "  comparing  the  users  of  alco- 
hol with  abstainers."  Such  description  is  misleading.  The  sub- 
titles mentioned  by  Mr.  Hunter  in  his  very  suggestive  comments 
were  avoided  for  like  reason. 

As  to  Mr.  Hardcastle's  question,  it  may  be  said  that  no  changes 
were  made  in  the  classifications  on  account  of  subsequent  inspec- 
tion reports.  Hence  the  abstainer  class  includes  some  individuals 
whose  statements  as  to  abstinence  were  not  supported  by  inspection. 
Any  such  cases  presumably  operated  to  diminish  the  difference  be- 
tween the  abstainers  and  non-abstainers.  "We  are  inclined  to  at- 
tribute the  high  first  year  M.-A.  mortality  in  Groups  "  A  "  and  "  B  " 
to  the  influence  of  dated-back  policies  included  in  the  M.-A.  stand- 
ard experience.  The  Northwestern  has  never  indulged  in  the 
practice. 
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I  think  that  apparent  exceptions  to  the  general  rule  that  abstain- 
ers show  a  lower  mortality  than  non-abstainers,  as  noted  by  Mr. 
Linton  and  Mr.  Hardcastle,  will  usually  find  an  explanation  when 
the  form  of  the  interrogatories  and  the  rules  of  selection  are  ex- 
amined. The  average  duration  of  the  (1909-1917)  group  of  the 
Provident  Life  and  Trust  is  so  short  that  the  deteriorating  influ- 
ence of  the  inevitable  sprinkling  of  cases  becoming  impaired  by 
alcoholic  excess  has  had  insufficient  time  to  show  itself  as  in  the 
Northwestern  experience  where  the  cases  were  selected  from  15  to 
30  years  prior  to  the  close  of  the  experience  and  the  average  period 
of  exposure  was  about  12  years.  I  doubt  whether  the  form  of  in- 
quiry concerning  habits  used  in  the  application  of  the  Provident 
was  sufficiently  definite  to  secure  a  basis  of  classification  that  will 
bring  out  the  real  difference  in  the  two  general  classes.  The  im- 
provement in  selection  and  mortality  in  recent  years  referred  to  by 
Mr.  Linton  is  indicated  by  the  fact  that  while  the  first  five  years 
of  the  Northwestern's  issues  1885-1900  showed  83%  of  the  M.-A. 
Table,  the  ratio  dropped  to  68%  for  the  issues  1906-1910.  While 
a  larger  proportion  of  abstainers  at  the  young  and  more  "  tender  " 
ages  is  to  be  expected,  the  markedly  higher  average  insurance  per 
policy  among  non-abstainers  is  a  curious  fact  that  the  Northwest- 
ern's experience  substantiates.  Examination  of  the  average  pre- 
miums might  throw  some  light  on  the  matter. 
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SOME  EEMABKS  ON  THE  WAR  CLAUSE — ALEXANDER  T.  MACLEAN. 

VOL.  XIX,  PAGE  239. 

(written  DISCUSSION.) 

MR.  ARTHUR  B.  WOOD : 

As  a  consequence  of  the  sudden  termination  of  hostilities  on 
November  11  last,  the  subject  of  the  war  clause  is  not  now  of  the 
same  practical  importance  to  us  as  it  was  at  the  time  Mr.  Maclean's 
paper  was  written.  Policies  issued  during  normal  times  upon  per- 
sons not  at  the  time  subject  to  any  special  hazards  should,  as  Mr. 
Maclean  states,  provide  for  the  pajTnent  of  the  sum  assured  at  death 
from  any  unforeseen  cause.  The  policyholder  should  have  the  as- 
surance that  if  he  faithfully  carries  out  his  part  of  the  contract  by 
paying  the  normal  premium,  the  claim  will  be  paid  at  his  death  no 
matter  what  the  cause  may  be.  That  this  is  now  the  generally  ac- 
cepted view  of  life  assurance  underwriters  is  borne  out  by  the  fact 
that  already  most  of  the  leading  companies  have  eliminated  the  war 
clause  from  their  new  policies.  Mr.  Maclean  deals  with  the  sub- 
ject from  this  viewpoint.  Accordingly  if  the  purpose  of  a  war 
clause  is  to  protect  the  company  merely  against  extra  hazards  due 
to  the  particular  war  for  which  the  clause  has  been  adopted,  the 
period  of  restriction  would  be  determined  according  to  the  judg- 
ment of  the  company  as  to  the  probable  duration  of  the  war.  The 
differences  observed  in  the  practice  of  the  companies  on  this  conti- 
nent may  be  taken  as  indicating  the  varj^ing  opinions  on  this  point. 

At  the  outbreak  of  the  war,  the  company  with  which  I  am  con- 
nected limited  the  operation  of  the  war  clause  to  a  period  of  three 
years.  Within  a  few  months,  however,  a  new  clause  was  adopted 
in  which  the  period  was  left  indefinite,  being  limited  to  the  "  dura- 
tion of  the  present  war."  This  was  not  considered  altogether  satis- 
factory, for  in  the  event  of  a  temporary  peace  being  concluded  and 
hostilities  subsequently  being  resumed,  it  would  probably  be  held 
that  the  war  clause  became  inoperative  on  the  signing  of  the  peace 
treaty.  Accordingly,  the  war  clause  was  again  altered  and  the  con- 
tinuous restriction  was  adopted.  The  difficulty  of  forming  any 
correct  opinion  in  advance  of  the  probable  duration  of  a  war  is 
apparent  from  the  experience  through  which  we  have  recently 
passed.  The  continuous  restriction  is  therefore  the  safe  course  to 
follow,  and  in  our  experience  we  have  found  it  quite  satisfactory 
from  the  standpoint  of  the  policyholders.  In  the  event  of  a  future 
war,  the  companies  having  this  provision  in  their  policies  would  no 
doubt  act  as  they  did  in  1914  and  waive  the  restriction. 
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The  ruling  of  the  Insurance  Commissioner  of  the  State  of  Ohio 
in  regard  to  the  nature  of  the  service  covered  by  the  term  "  Military 
and  Naval  Service/'  is  an  illustration  of  the  peculiar  attitude  some- 
times taken  by  officials  in  high  public  positions  of  authority.  As 
Mr.  Maclean  has  remarked,  it  is  difficult  to  understand  how  it  can 
reasonably  be  construed  that  men  engaged  in  aeronautic  service  in 
connection  with  the  Army  or  Navy,  or  in  the  submarine  service, 
are  not  engaged  in  military  or  naval  service. 

Mr.  Maclean  has  discussed  at  considerable  length  the  two  meth- 
ods which  have  been  employed  in  the  charging  of  extra  premiums, 
namely,  {a)  a  moderate  extra  for  all  service,  whether  at  home  or 
abroad;  and  (6)  a  higher  extra  for  foreign  service  only.  The  latter 
method  was  the  general  practice  in  Canada  during  the  whole  period 
of  the  war  and  it  was  found  to  work  very  satisfactorily.  Military 
and  naval  service  within  the  limits  of  Canada,  or  of  the  United 
States  (excluding  aeronautic  service)  was  permitted  without  extra 
premium,  but  a  substantial  extra  was  charged  for  foreign  service. 
My  view  is  that  in  deciding  between  two  methods  we,  as  actuaries, 
should  adopt  the  one  which  appears  to  afford  the  greater  measure  of 
protection  to  the  companies.  I  have  always  felt  that  a  moderate 
extra  premium  of  $37.50  per  thousand  per  annum  for  all  service 
would  not  give  adequate  protection  if  the  war  should  continue  for 
any  considerable  period  of  time.  The  experience  of  the  American 
companies  which  adopted  that  method  extended  over  such  a  com- 
paratively short  period  that  no  correct  conclusions  can  be  drawn 
from  their  experience.  Had  that  method  been  adopted  by  the  Ca- 
nadian companies  at  the  outbreak  of  the  war,  I  feel  satisfied  that 
the  extra  premiums  would  have  been  quite  inadequate.  The  period 
of  training  in  Canada  and  in  England  was  on  the  average  com- 
paratively short,  and  of  the  total  number  of  men  who  became  en- 
rolled in  the  Canadian  Forces  the  proportion  of  those  who  actually 
saw  service  in  the  fighting  zones  was  far  in  excess  of  those  who 
served  only  in  Canada  or  in  England.  I  also  am  of  the  opinion 
that  there  would  have  been  considerable  selection  against  the 
company. 

As  to  the  necessity  of  charging  an  extra  premium  for  service  in 
the  United  States  or  Canada,  I  would  say  that  in  the  experience 
of  the  Canadian  companies  I  have  seen  nothing  to  indicate  the 
necessity  of  charging  any  extra  for  such  service.  The  deaths 
among  soldiers  in  the  Canadian  camps,  apart  from  those  resulting 
from  the  influenza  epidemic,  were  comparatively  few.  As  regards 
the  influenza  epidemic,  it  should  be  observed  that  this  was  not  pe- 
culiar to  the  military  forces,  but  affected  the  population  as  a 
whole  and  it  would  seem  unfair  to  exact  an  extra  premium  from 
soldiers  to  cover  a  risk  which  in  the  case  of  civilians  must  of  neces- 
sity be  carried  at  the  normal  premium  rate. 

Mr.  Maclean  has  illustrated  in  an  interesting  way  the  prin- 
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ciples  which  should  be  observed  in  calculating  the  amount  of  the 
refund  of  extra  premiums.  The  death  rate  among  returned  sol- 
diers will  in  all  probability  be  higher  than  normal  for  a  consid- 
erable period  after  the  war,  owing  to  the  effects  of  wounds,  gas, 
shellshock,  etc.  It  is  difficult  to  measure  the  extent  and  nature  of 
this  extra  mortality,  but  it  is  a  factor  which  should  not  be  ignored 
in  determining  the  amount  of  the  refund.  The  action  taken  by  a 
number  of  the  leading  American  companies  in  refunding  the 
whole  of  the  extra  premiums  collected  for  war  service  is  no  doubt 
to  be  explained  by  the  limited  extent  to  which  the  business  of 
those  companies  was  exposed  to  the  war  risk.  The  war  claims  in- 
curred under  policies  subject  to  the  war  clause  were  presumably 
very  light. 

It  may  be  interesting  to  refer  in  a  general  way  to  the  experience 
of  the  company  with  which  I  am  connected  under  policies  on  which 
extra  premiums  were  paid.  At  first  we  charged  an  extra  of  $50 
per  $1,000  per  annum.  After  the  war  had  continued  for  a  few 
months  the  extra  was  increased  to  $75,  and  later  on  to  $100  for 
small  policies,  increasing  to  $150  for  larger  amounts.  The  num- 
ber of  policyholders  who  paid  the  extra  premium  was  comparatively 
small.  This  may  partly  be  accounted  for  by  the  fact  that  under 
our  war  clause  if  the  extra  were  not  paid  the  policyholder  was 
nevertheless  protected  for  twenty-five  per  cent,  of  the  sum  assured. 
The  total  amount  collected  in  extra  premiums,  deducting  refunds 
for  unexpired  terms  after  discharge,  was  $160,354.  The  amount 
paid  in  war  claims  under  policies  in  this  particular  group  was 
$172,852,  on  the  lives  of  111  policyholders.  Our  war  clause  did 
not  provide  for  any  refund  of  extra  premiums,  but  even  if  it  did, 
there  would  have  been  no  refund  as  the  claims  exceeded  the  extra 
premiums  by  about  $12,500. 

ME,  J.  BURNETT  GIBB: 

The  paper  written  by  Mr.  Maclean  concerning,  the  war  clause 
deals  with  a  subject  which  has  had  a  great  deal  of  thought  on  the 
part  of  the  management  of  the  life  insurance  companies  during  the 
last  few  years  when  the  World  War  was  in  progress. 

A  majority  of  the  larger  companies  did  not,  prior  to  the  war, 
have  any  form  of  war  clause  incorporated  in  their  policies  and 
therefore  lacked  the  protection  given  by  such  a  clause  or  the  right 
to  charge  adequate  compensation  for  the  extra  risk  in  case  of  policy- 
holders exposed  to  the  extra  hazards  of  war. 

In  considering  a  desirable  form  of  war  clause,  the  attitude  of  a 
company  towards  acceptances  in  time  of  war  has  a  vital  bearing. 
Some  companies  took  the  position  that  the  insurance  furnished  by 
the  government  was  the  best  form  of  protection  for  the  soldiers  and 
sailors  and  declined  to  grant  policies  even  with  an  extra  premium 
to  those  engaged  in  the  service  or  in  Class  1  of  the  draft.    The 
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Kve-Year  War  Clause  recommended  by  the  Insurance  Commis- 
sioners was  incorporated  in  all  policies  of  the  company  with  which 
I  am  connected  and  it  was  decided  at  first  to  charge  the  uniform 
extra  of  $37.50  per  $1,000  for  service,  whether  at  home  or  abroad. 
Our  experience  brought  us  to  the  belief,  however,  that  there  should 
be  a  difference  between  the  charges  for  home  and  foreign  service, 
and  it  would  seem  as  though  the  mortality  while  in  the  home  serv- 
ice, under  modern  conditions,  may  safely  be  assumed  without  extra 
charge.  On  the  other  hand,  the  extra  mortality  amongst  those  who 
went  abroad  and  got  into  the  actual  fighting  was  heavy,  and  my  be 
lief  is  that  more  substantial  justice  was  done  to  the  situation  by 
only  charging  an  extra  premium  when  the  insured  went  abroad. 

A  great  deal  depends  on  whether  the  clause  was  intended  to  be 
construed  as  a  penalty  clause  or  merely  as  a  protection  against  the 
extra  hazard.  That  is  to  say,  if  the  first  point  of  view  were  taken, 
it  would  mean  that  if  the  insured  entered  military  or  naval  service 
and  did  not  pay  the  extra  premium  at  that  time,  he  could  not  do 
so  later  on,  and  also  this  interpretation  would  justify  a  company 
in  refusing  to  pay  death  claims  where  death  occurred  while  the 
insured  was  in  military  or  naval  service,  even  though  it  could  be 
demonstrated  that  death  did  not  occur  in  any  way  as  a  result  of 
such  service.  Just  before  the  signing  of  the  armistice  those  enter- 
ing the  service  usually  spent  only  a  very  short  period  in  the  camps 
in  this  country  before  being  sent  abroad,  and  under  such  conditions 
the  small  uniform  extra  plan  seems  rather  unpractical. 

Among  the  policies  which  called  for  a  uniform  extra  premium 
while  at  home  or  abroad,  it  was  our  experience  that  comparatively 
few  paid  the  extra  premium  while  they  were  in  service  in  this  coun- 
try and,  therefore,  if  the  war  had  been  long  continued,  an  adequate 
compensation  would  not  have  been  received  for  the  extra  hazard, 
unless  the  extra  rate  had  been  largely  increased.  Moreover,  the 
charging  of  an  extra  premium  for  service  while  in  this  country 
brought  out  several  difficulties,  such,  for  example,  as  the  question 
of  charging  an  extra  premium  for  members  of  the  S.  A.  T.  C.  while 
still  in  college,  also  on  men  who  under  government  orders  were 
engaged  in  industrial  enterprises  in  this  country  with  little  or  no 
prospect  of  going  abroad. 

Mr.  Maclean  lays  considerable  emphasis  upon  the  necessit}'  of  an 
extra  charge  for  service  within  the  United  States,  and  supports 
his  argument  by  a  comparison  of  death  rates  among  troops  in  camp 
with  certain  death  rates  taken  from  the  United  States  Life  Tables. 
The  comparison  shown  on  page  249  seems  to  be  somewhat  incon- 
clusive, however,  as  the  population  rates  are  based  on  residents  of 
healthy  areas,  whereas  the  rates  for  soldiers  take  into  account  the 
entire  country.  In  other  words,  the  population  table  applies  to  the 
original  registration  area  which  covers  states  in  the  eastern  and 
northeastern  section  of  the  country  (with  the  exception  of  Indiana 
and  Michigan).     If  a  comparison  were  made  with  the  rates  for 
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soldiers'  camps  located  only  in  the  eastern  and  northeastern  section, 
the  annual  death  rate  from  all  causes  would  be  reduced  to  about 
40  per  10,000  as  against  57.1  corresponding  to  age  25  in  the  United 
States  Life  Tables. 

Quite  a  number  of  companies  limited  the  amount  of  acceptance 
on  an  individual  life  who  was  apt  to  go  into  the  service  to  a  small 
amount  and  issued  additional  insurance  with  a  proviso  that  in 
event  of  the  insured  engaging  in  military  or  naval  service  and  death 
occurring,  the  company's  liability  would  be  limited  to  the  premi- 
ums paid.  Since  the  termination  of  the  war,  quite  a  number  of 
companies  have  not  only  made  a  refund  of  the  war  extra  premiums, 
but  have  also  undertaken  to  pay  the  sum  insured,  even  where  the 
provisions  of  the  policy,  if  strictly  adhered  to,  would  only  have 
made  them  liable  for  a  return  of  the  premiums  paid.  In  companies 
which  adopted  a  strict  policy  of  acceptance,  a  large  proportion  of 
deaths  resulted  from  the  influenza  epidemic  and  may  or  may  not 
have  been  the  result  of  being  engaged  in  military  or  naval  service, 
and  therefore  the  liberal  treatment  of  this  class  of  policyholders  has 
probably  reacted  favorably  upon  the  companies  pursuing  such  a 
course. 

Mr.  Maclean's  paper  has  dealt  very  completely  with  the  consid- 
erations entering  into  the  drafting  of  a  war  clause.  One  point, 
however,  he  did  not  mention  is  that  the  Insurance  Department  of 
Virginia  ruled  that  under  their  law  a  policy  must  not  limit  the 
company's  risk  to  any  amount  less  than  the  sum  insured  in  event 
of  death  while  engaged  in  military  or  naval  service,  except  for  non- 
payment of  the  extra  premium,  but  that  full  coverage  must  be  pro- 
vided although  there  is  no  limit  as  to  the  rate  of  the  extra  premium 
which  might  be  charged  to  cover  the  extra  hazard  of  the  service. 

At  the  time  when  all  of  the  companies  had  under  consideration 
the  adoption  of  a  war  clause,  it  soon  became  evident  that  it  was 
impossible  to  secure  anything  like  a  uniform  clause  for  all  com- 
panies. The  policies  which  were  at  that  time  in  force  in  most 
instances  were  free  from  any  restrictions  as  to  military  or  naval 
service,  and  it  does  not  seem  as  though  any  clause  which  gives  pro- 
tection for  a  shorter  period  than  say  ten  years  has  much  value  ex- 
cept to  prevent  adverse  selection.  Taking  into  account  competitive 
conditions  and  the  various  considerations  which  make  the  situa- 
tion in  this  country  different  from  that  of  the  European  countries, 
as  so  clearly  set  forth  by  Mr.  Maclean,  it  is  my  belief  that  the  prob- 
lem in  the  future  can  be  met  by  issuing  policies  free  from  military 
or  naval  restrictions  and  by  the  adoption  of  a  war  clause  for  new 
issues  at  the  time  the  emergency  arises. 

MR.  PERCY  H.  EVANS: 

Mt.  Maclean's  warning  against  over-emphasis  of  the  theoretical 
aspects  of  war  restrictions  is  timely.    There  are  few,  if  any,  points 
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in  life  insurance  practice  where  popular  opinions  will  be  found 
more  potent  in  modifying  theoretical  objectives  than  in  the  formu- 
lation and  application  of  war  regulations. 

The  prompt  cancellation  of  war  restrictions  in  existing  policies 
a  I;  the  outbreak  of  the  war  and  again  in  most  cases  when  the  armis- 
tice was  signed  indicates  that  in  practice  the  chief  function  of  the 
war  clause  is  an  instrument  of  selection.  For  this  purpose,  the  pro- 
vision for  a  substantial  war  extra  is  of  more  importance  than  exact 
correspondence  between  premium  and  risk.  As  no  two  wars  are 
alike,  any  extra  adopted  will  be  at  best  merely  an  educated  guess. 
The  compilation  given  in  Ofl&cial  U.  S.  Bulletin,  February  17,  1919, 
indicates  that  disease  death-rates  vary  as  widely  as  the  battle  rates. 

In  practice  the  tendency  appears  to  be  towards  premiums  and 
surplus  sufficient  to  warrant  freedom  for  service  to  existing  policy- 
holders with  a  substantial  war  extra  under  new  issues  for  the  pur- 
pose of  minimizing  adverse  selection.  If  this  be  a  correct  state- 
ment it  will  follow  that  the  insertion  of  a  war  clause  in  peace  time 
issues  will  serve  no  essential  purpose  and  may  be  harmful  by  dis- 
couraging young  lives. 

The  theory  of  military  extras  seems  to  be  closely  related  to  one 
of  the  two  great  animal  instincts,  that  of  self-preservation.  Eates 
tliat  are  exactly  sufficient  where  the  insured  individuals  are  free 
agents  cease  to  be  sufficient  where,  as  in  military  service,  the  native 
instinct  for  self  care  is  more  or  less  dn  abeyance.  If  this  be  true 
the  soldier  is  an  extra  hazardous  risk  not  only  in  actual  combat  but 
at  all  times.  Even  in  ihe  S.  A.  T.  C.  he  has  waived  his  right  of 
self  protection  and  must  follow  the  orders  of  others  who  may  be 
incompetent  or  unable  to  protect  him. 

In  his  discussion  of  the  advantages  of  charging  the  service  pre- 
mium as  an  occupation  extra  as  soon  as  the  individual  has  become 
subject  to  military  compulsion  Mr.  Maclean  has  consistently  ad- 
hered to  practical  considerations.  But  the  question  has  also  an 
important  theoretical  aspect.  It  has  been  suggested  that  there  are 
families  whose  members  suffer  an  abnormal  number  of  accidents, 
perhaps  because  of  a  native  defect  of  preventive  instinct.  If  such 
persons  exist  they  are  not  standard  risks.  Soldiers  have  entrusted 
their  personal  welfare  to  their  military  superiors  and  have  no 
choice  between  the  various  types,  the  places  or  times  of  service. 

MR.  MILES  M.  DAWSON  : 
(oral  DISCUSSION.) 

I  think  it  should  be  noted  that  the  experience  of  the  military  and 
naval  insurance  office  is  between  four  and  five  times  the  American 
experience  rate  of  mortality,  and  that  this  would  give  some  indi- 
cation of  what  the  charge  would  have  needed  to  be  to  cover  our 
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own  war  losses,  even  though  we  were  in  the  war  so  short  a  time, 
and  so  small  a  part  of  our  force  was  actually  at  the  front  in  com- 
parison. 

mr.  a.  t.  maclean : 
(authoe's  eeview  op  discussion.) 

I  am  indebted  to  those  gentlemen  who  have  given  my  paper  their 
consideration.  Their  remarks  consist  largely  of  additional  matter 
on  the  subject,  so  that  there  is  very  little  to  which  any  reply  might 
be  made.  The  points  brought  out  by  Mr.  Wood  illustrate  some  of 
the  differences  that  have  arisen  between  practice  in  the  United 
States  and  in  Canada,  largely  as  a  result  of  the  different  state  laws 
under  which  companies  were  compelled  to  draft  their  war  clauses 
and  conduct  this  phase  of  the  business.  Mr.  Wood  expresses  the 
opinion  that  the  extra  premium  of  $37.50,  which  was  very  com- 
monly charged  for  all  war  service  including  that  within  the  United 
States,  would  have  been  inadequate  if  the  war  had  been  continued 
for  any  considerable  period  of  time  and  in  this  I  am  inclined  to 
agree  with  him.  On  the  other  hand,  the  companies  in  the  United 
States  had  a  very  different  problem  to  face  from  that  of  the  Cana- 
dian companies  and  the  differences  in  the  conditions  of  service, 
period  of  training  at  home,  etc.,  all  had  to  be  kept  in  view  in  con- 
sidering the  war  clause.  As  Mr.  Evans  has  well  expressed  it,  one 
of  the  chief  functions  of  the  war  clause  is  as  an  instrument  of  selec- 
tion and  its  use  can  be  based  only  on  the  very  broadest  of  consid- 
eiations. 

Many  of  the  points  raised  by  Mr.  Gibb  have  been  answered  in  the 
paper  itself  so  that  it  is  unnecessary  to  repeat. 

The  figures  showing  the  high  rates  of  mortality  and  sickness  in 
the  training  camps  are  not  supposed  to  represent  what  might  be 
considered  the  actual  and  exact  difference  between  soldier  mortality 
in  camps  and  the  general  mortality  in  population.  The  deduction 
of  the  paper  was  that  there  is  an  excess  mortality  experienced  in 
camp  life.  It  is  true  that  the  population  rates  are  based  on  resi- 
dents of  healthy  areas,  but  as  far  as  the  life  insurance  company  is 
concerned,  the  comparison  should  really  be  made  with  a  group 
having  a  much  lower  mortality  than  even  this  superior  section  of 
the  population.  The  insurance  carried  on  soldiers  would  ordinarily 
be  of  relatively  recent  date  and  in  order  to  justify,  from  the  oom- 
panj^s  point  of  view,  no  extra  premium,  the  rate  of  mortality  would 
require  to  be  that  experienced  by  the  corresponding  group  of  in- 
sured lives  not  engaged  in  military  service.  All  that  is  claimed 
for  the  figures  is  that  in  a  general  way  they  indicate  rates  of  sick- 
ness and  mortality  higher  than  one  would  expect  from  such  a  group. 
The  qualification  at  the  top  of  page  251  will  cover  Mr.  Gibb's 
criticism. 
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Fortunately  the  question  of  the  war  clause  has  now  ceased  to  be 
of  importance.  It  is  almost  certain  that  if  another  world  war 
should  arise,  the  nature  of  the  extra  mortality  would  be  entirely 
different  from  anything  hitherto  experienced.  That  is  why  con- 
sideration of  the  clause  must  be  based  upon  the  practical  aspects 
of  the  case  at  the  time  necessity  for  the  use  of  the  war  clause  arises. 
In  any  discussion  such  as  this,  all  that  can  be  done  is  to  outline  in 
a  general  way  some  of  these  practical  considerations. 


DISCUSSION — MB.  MOWBRAY.  215 

NOTE  ON  MEAN  POPULATION — JOHN  S.  THOMPSON. 

VOL.  XI5,  PAGE  256. 

(WRITTEN  DISCUSSION.) 

MR.  A.  H.  MOWBRAY: 

Mr.  Thompson's  paper  is  naturally  divided  into  two  parts,  in  the 
first  of  which  he  presents,  justly  crediting  Mr.  George  King  for 
first  bringing  them  together,  the  various  methods  heretofore  used 
for  arriving  at  the  mean  population  in  population  mortality  investi- 
gations, and  in  the  second  he  tests  these  methods  by  data  derived 
from  the  Swedish  Census  Records.  While  Mr.  Thompson  admits 
that  the  use  of  the  arithmetic  mean  of  the  two  census  enumerations 
to  represent  the  exposure  in  successive  age  groups  during  the  inter- 
censal  period  is  not  altogether  accurate,  he  reaches  the  general 
conclusion  that  "  in  the  absence  of  any  special  knowledge  about  the 
population  movement,  there  would  appear  to  be  nothing  gained  by 
any  apparent  refinement  on  the  method  of  the  arithmetical  mean," 
further  pointing  out  that  the  assumption  of  a  complex  mode  of 
progression  may  give  an  impression  of  accuracy  which  did  not  exist 
and  perhaps  even  result  in  greater  distortion. 

Mr.  Thompson  points  out  that  the  use  of  the  modified  geometric 
progression  method  is  not  because  it  is  considered  more  accurate, 
but  as  a  means  of  reconciling  the  geometric  mean  of  the  successive 
age  groups  with  the  geometric  mean  of  the  entire  population.  In 
this  connection,  a  paragraph  from  the  paper  of  Mr.  King  cited  by 
Mr.  Thompson  (J.  /.  A.,  XLII,  260),  is  perhaps  worth  quoting: 

"The  assumption  of  arithmetical  progression  for  the  increase  of 
population  is  not,  however,  natural;  and  although  the  formula  has 
sometimes  been  used,  it  cannot  give  accurate  results.  If,  however, 
the  rate  of  increase  in  the  population  be  not  very  rapid,  and  if  the 
interval  between  the  censuses  be  not  very  long,  the  error  is  not  of 
great  importance.  Nevertheless,  population  begets  population,  and 
it  is  therefore  more  reasonable  to  assume  that  populations  increase 
from  census  to  census  in  geometrical  progression,  and  to  frame  the 
formulas  accordingly." 

Mr.  King's  remark,  "population  begets  population,"  leaves  the 
impression  that  the  substitution  of  the  geometric  for  the  arithmetic 
mean  was  suggested  by  a  consideration  of  the  population  as  a  whole 
rather  than  a  consideration  of  the  population  by  age  groups.  The 
matter  of  estimating  the  mean  population  was  only  incidentally 
taken  up  in  Mr.  King's  paper  and  did  not  receive  much  attention 
in  the  discussion.  It  was,  however,  referred  to  by  Mr.  G.  F.  Hardy, 
who  seems  to  have  shared  the  doubts  Mr.  Thompson's  tests  raised. 
The  report  of  his  remarks  reads  in  part  as  follows : 

"Mr.  King  had  deduced  formulas  of  some  complexity,  on  the 
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assumption  that  the  population  was  increasing  in  the  form  of  a 
geometrical  progression,  and  that  appeared  to  be  the  assumption 
always  made.  But  was  it  really  accurate?  Taking  the  figures  of 
the  censuses  from  1801  to  1901,  it  would  be  seen  that  the  popula- 
tion had  by  no  means  increased  in  geometrical  progression  through- 
out. From  1811  to  1841,  a  period  of  thirty  years,  the  male  popula- 
tion of  England  and  Wales  increased  almost  exactly  in  arithmetical 
progression,  and  so  again  for  the  following  twenty  years.  Since 
1861,  the  progression  had  been  more  in  the  form  of  a  geometrical 
series,  but  not  by  any  means  exactly  so,  as  there  had  been  consider- 
able change  in  the  rate  from  decennium  to  decennium.  All  that 
could  be  said  was  that,  on  the  whole,  it  was  probably  more  accurate 
to  assume  a  geometrical  rate  of  increase  rather  than  an  arithmet- 
ical, but  neither  of  those  assumptions  could  be  looked  upon  as 
strictly  accurate.  If  such  accuracy  were  desirable,  it  might  be 
better,  perhaps,  that  the  numbers  between  the  two  censuses  should 
be  computed  by  reference  to  the  births  and  deaths  registered  from 
year  to  year  in  the  intervening  period,  and,  so  far  as  these  were 
available,  from  the  annual  Migration  Eeturns.  By  that  means, 
spreading  any  correction  required  over  the  Migration  Eeturns,  he 
believed  a  more  accurate  mean  population  would  be  obtained  than 
by  the  simple  assumption  of  a  geometrical  increase." 

In  reply,  Mr.  King  said,  among  other  things : 

"He  (Mr.  King)  also  did  not  think  that  the  comparison  of  the 
English  Life  Tables  No.  3  and  No.  6  was  at  all  affected  by  the  fact 
that  the  mean  populations  were  obtained  in  somewhat  different 
ways.  For  the  same  reason  he  did  not  consider — although  it 
would  be  useful,  of  course,  to  obtain  the  most  accurate  mean  popu- 
lation possible — that  Mr.  Hardy's  suggestions  on  this  point  were 
of  any  very  vital  significance.  There  was  a  table  given  in  the  intro- 
duction to  English  Life  Table  No.  3,  wherein  Dr.  Farr  showed  the 
mean  populations  arrived  at  by  different  plans,  plans  differing 
much  more  from  each  other  than  those  between  lie  English  Life 
Tables  No.  3  and  No.  6,  or  between  the  geometrical  method  given 
in  the  paper,  and  the  methods  suggested  by  ^Mr.  Hardy,  and  it 
would  be  seen  how  very  small  the  differences  were.  The  formulae 
given  in  the  paper,  he  need  hardly  point  out,  were  not  original  on 
his  part  at  all;  they  were  merely  derived  from  outside  sources, 
largely  from  the  writings  of  Mr.  Waters,  and  he  had  set  them  out 
in  his  paper  for  the  benefit  of  students,  because  the  words  'mean 
population'  were  constantly  used  in  the  paper  itself." 

From  these  excerpts  of  the  discussion,  it  appears  that  the  methods 
tested  by  Mr.  Thompson  were  developed  for  a  country  where  the 
influence  of  migration  was  probably  less  effective  than  in  many 
other  countries.  It  would  seem  that  Mr.  King  would  be  among  the 
first  to  admit  that  these  methods  were  hardly  applicable  to  the 
Commonwealth  of  Australia,  for  example,  as  to  whose  population 
Mr.  G.  H.  Knibbs  says  in  Bulletm  No.  1  of  the  Population  a/nd 
Vital  Statistics  Series  (issued  March  26,  1907) : 
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"Por  the  five  decennial  periods,  1851-1861,  1861-1871,  1871- 
1881,  1881-1891,  1891-1901,  the  annual  rates  of  increase  per  cent, 
were,  respectively,  11.07,  3.76,  3.05,  3.52  and  1.71"  (p.  15). 

Although  I  do  not  know  of  any  effort  to  so  determine  the  mean 
population,  it  occurs  to  me  that  there  might  be  some  advantage  in 
an  analytic  treatment  of  the  problem.  In  general,  there  are  avail- 
able one  or  more  mortality  tables  which  reflect  more  or  less  accu- 
rately the  mortality'  of  the  population  under  consideration,  and  by 
the  use  of  these  tables  it  is  possible  to  determine  the  probable  num- 
ber out  of  a  given  age  group  at  the  beginning  of  a  census  period 
who  will  survive  until  the  end  of  the  census  period,  and,  of  course, 
these  survivors  will  be  at  an  increased  age  corresponding  to  the 
census  interval.  In  this  way  it  is  possible  to  break  up  the  numbers 
in  any  given  age  group  in  the  second  census  into  two  sections,  one 
of  which  may  be  regarded  as  the  survivors  of  those  enumerated  in 
the  previous  census  and  the  other  those  coming  into  the  census  by 
migration  during  the  intercensal  period.  It  is  possible  that  for 
certain  age  groups  this  second  element  might  in  certain  countries 
or  places  be  a  negative  quantity. 

Since  the  first  section,  which  I  might  term  the  survivorship 
section,  is  determined  by  mortality  rates  only,  and  it  is  fair  to  as- 
sume, in  the  absence  of  definite  knowledge  to  the  contrary,  a  uni- 
form rate  of  mortality  over  the  period,  it  would  seem  that  the 
proper  mean  population  would  be  the  geometric  mean  of  the  enter- 
ing and  surviving  population,  and  the  mean  age  of  the  interval 
exposed  would  be  that  having  its  mid-point  at  the  arithmetic  mean 
of  the  mid-points  of  the  census  age  groups  for  the  initial  and  ter- 
minal censuses. 

If  there  are  statistics  of  migration  during  the  intercensal  period 
available,  the  residual  groups  developed  in  this  way  may  be  more 
or  less  checked  against  the  migration  data,  but  generally,  unless 
some  such  unit  as  an  entire  nation  is  under  consideration,  such  data 
will  not  be  available.  In  such  cases  it  would  seem  that  the  simplest 
possible  assumption,  namely,  that  the  group  was  built  up  by  equal 
annual  increments  during  the  census  period,  would  be  preferable. 

Since  the  mean  population  derived  from  the  consideration  of 
mortality  elements  only  will  be  given  at  different  age  intervals 
from  those  used  in  the  two  censuses,  some  method  is  required  to 
refer  the  migration  residual,  as  found  in  the  terminal  census,  to 
the  changed  age-grouping.  It  would  appear  that  the  simplest  and 
most  direct  way  would  be  to  first  take  one  half  of  the  residual  as 
representing  the  arithmetic  mean,  taking  them  in  the  age  groups 
as  of  the  terminal  census,  and  then  interpolate  between  these  quan- 
tities, in  order  to  allocate  them  to  the  changed  age  groups  used  in 
determining  the  mean  population. 

Of  course,  for  the  infantile  ages  covering  the  age  period  from 
birth  up  to  the  age  corresponding  to  the  length  of  the  census  term, 
it  would  be  necessary  to  use  birth  statistics  as  well  as  mortality 
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rates  in  determining  the  first  (or  survivorship)  section,  so  as  to 
isolate  the  increment  or  decrement  due  to  migration. 

While  a  method  such  as  that  outlined  ahove  is  more  laborious 
than  the  application  of  any  of  the  relatively  simple  formulae  here- 
tofore in  use,  it  appears  to  have  the  advantage  of  isolating  the  mi- 
gration factor  (the  most  uncertain  element  in  population  mortality 
investigations)  so  that  attention  may  be  concentrated  upon  it  and 
its  effect  more  thoroughly  studied. 

At  first  blush  it  appears  that  such  an  analjrtic  method  is  open 
to  the  criticism  that  it  begs  the  question  by  bringing  into  the  de- 
termination of  the  mean  population  the  mortality  rate  of  the  census 
period  whose  purpose  it  is  to  determine.  On  further  consideration, 
I  do  not  believe  that  this  criticism  is  valid  to  any  large  extent,  since 
only  the  exposures  are  so  operated  on,  and  these  only  to  get  at  the 
migration  factor.  Since  the  actual  number  living  at  the  beginning 
and  end  of  the  period  are  both  used  in  reaching  the  mean,  a  mate- 
rial change  in  the  mortality  rate  thus  used  in  such  investigations 
could  not  make  a  large  proportionate  change  in  the  denominator 
of  the  fraction  vrhich  determines  the  mortality  rate,  iand,  therefore, 
the  effect  upon  the  rate  developed  by  the  investigation  would  prob- 
ably be  negligible. 

MR.  H.  H.  WOLFENDEN: 

The  manner  in  which  Mr.  Thompson  has  employed  the  Swedish 
data  in  his  interesting  paper  on  Mean  Population  is  particularly 
valuable,  as  it  gives  for  the  first  time  a  practical  means  of  meas- 
uring the  closeness  of  the  various  methods  of  computing  popula- 
tion estimates. 

The  problem,  as  Mr.  Thompson  points  out,  is  a  difficult  one,  on 
account  of  the  extreme  complexity  of  the  population  movement, 
and  our  consequent  imperfect  knowledge  of  the  laws  underlying 
that  movement.  For  this  reason  there  is  no  doubt  that  the  "sta- 
tistical method  "  on  which  these  Swedish  data  are  based,  and  which 
has  also  been  used  for  a  long  time  in  Australia  and  New  Zealand, 
will,  so  long  as  reasonably  accurate  migration  statistics  are  avail- 
able, give  the  most  reliable  results — for  it  involves  no  arbitrary 
assumptions  as  to  population  growth,  but  merely  keeps  a  contin- 
uous statistical  record  in  accordance  with  the  relation :  Population 
at  any  date  =  Number  at  Preceding  Census  -|-  (Births  -f-  Immi- 
grants)  —  (Deaths  +  Emigrants).  So  valuable  are  proper  migra- 
tion statistics  in  this  connection  that  the  desirability  of  all  countries 
placing  their  migration  returns  upon  a  sound  basis  at  the  earliest 
possible  moment  is  seen  to  be  a  matter  deserving  of  the  most  care- 
ful attention. 

In  the  absence,  however,  of  such  returns,  it  is  necessary  to  as- 
sume some  law  of  population  growth ;  and  in  the  choice  of  this  law 
a  severe  handicap  is  imposed,  as  pointed  out  by  Mr.  Thompson,  by 
the  fact  that  the  censuses  are  only  decennial,  so  that,  on  account 
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of  the  violent  fluctuations  in  the  population  movement,  it  is  not 
advisable  to  employ  the  data  of  more  than  the  tw^o  nearest  censuses. 
Consequently  it  has  usually  been  assumed  that  the  growth  of  popu- 
lation follows  either  arithmetical  or  geometrical  progression — some 
of  the  formulge  under  these  methods,  mentioned  in  Mr.  King's 
paper  to  which  Mr.  Thompson  refers,  having  been  given  more  com- 
pletely by  Mr.  C.  H.  Wickens  in  J.  I.  A.,  XLIII,  p.  23  et  seq. 

The  assumption  of  arithmetical  progression  is  admittedly  un- 
scientific, although  with  its  decreasing  rate  of  annual  increase  it 
sometimes  will  give  better  results  than  the  G.P.  methods  which, 
with  their  constant  rate  of  increase,  assume  a  growth  of  far  greater 
rapidity  than  usually  has  been,  or  in  general  can  be,  maintained. 
On  this  latter  point  Mr.  G.  H.  Knibbs,  Commonwealth  Statistician 
of  Australia,  has  given  some  interesting  calculations  and  conclu- 
sions in  his  "  Mathematical  Theory  of  Population,  of  its  Character 
and  Fluctuations,  and  of  the  Factors  which  Influence  them." 
While  admitting  Mr.  Knibbs'  conclusion  that,  for  the  world's 
population,  "  the  present  rate  of  increase  cannot  be  maintained  for 
any  lengthy  period,"  it  may  be  remarked,  however, — as  an  illus- 
tration of  the  varied  types  of  population  movement  which  exist  in 
different  countries — that,  judging  from  the  fact  that  the  G.P. 
methods  overstate  the  mean  population  in  most  of  the  groups,  it 
would  appear  that  a  curve  with  an  increasing  rate  of  annual  in- 
crease would  give  closer  results  in  the  case  of  the  Swedish  data 
used  by  Mr.  Thompson. 

In  the  geometrical  progression  methods  we  are  faced  with  the 
difficulty  that  never,  in  practice,  will  it  be  found  that  the  rates  of 
increase  of  the  total  population  and  of  its  various  constituent  groups 
are  identical,  and  that,  consequently,  it  is  not  possible  in  practice 
to  assume  both  that  the  total  population  and  each  one  of  its  sub- 
divisions follows  its  own  G.P.  Therefore  it  is  necessary  to  make 
one  or  the  other  of  the  following  assumptions : 

(A)  That  each  separate  subdivision  only  follows  its  own  G.P. 
In  this  case  the  only  logical  result  is  that  the  mean  total  popula- 
tion is  the  sum  of  the  mean  populations  of  the  various  groups. 
This  necessarily  departs  from  the  assumption  that  the  total  popu- 
lation follows  its  own  G.P.  The  general  idea  of  a  G.P.  for  that 
population,  however,  is  not  altogether  discarded,  because  the 
mean  total  population  emerging  under  this  assumption  would  be 
a  true  mean  value  were  the  assumption  of  G.P.  for  each  group 
really  fulfilled. 

(B)  That  only  the  total  population  follows  its  own  G.P. — in 
which  case  it  must  be  supposed  that  the  various  groups  progress 
in  some  manner  (necessarily  not  so  that  each  one  follows  its  own 
G.P.)  such  that  the  total.of  the  means  of  the  various  groups  will 
actually  produce  the  mean  total  population  based,  as  assumed, 
upon  its  own  G.P. 

Under  assumption  A,  the  mean  populations  are  as  given  in  Mr. 
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Thompson's  Table  VII,  G.M.  (2).  The  totals  2,292,773  and 
2,428,758  there  given  would  be  taken  as  the  mean  total  popula- 
tions; and  it  is  to  be  noted  particularly  that,  except  in  the  male 
group  25-34  and  the  female  group  45-54  (in  both  of  which  cases 
all  the  estimates  understate  the  population  whereas  in  all  the  other 
groups  they  overstate),  the  group  estimates  and  the  estimated  total 
population  taken  as  above  stated  are  closer  to  the  true  values  shown 
in  Table  V  than  are  those  of  the  other  methods  given  in  Mr. 
Thompson's  paper  and  this  discussion.  Consequently  it  is  seen  that 
in  the  case  of  the  Swedish  data  the  method  of  assumption  A  gives 
the  best  results  both  for  the  several  age  groups  and  for  the  total; 
and  it  may  be  noted  that  the  approximate  method  of  applying  it, 

f 1 

by  taking  iTr^'iTi)^  instead  of  — ttj,  gives  still  better  results — 

due  to  the  fact  that  the  persistent  understatement  of  this  approxi- 
mation, referred  to  by  Mr.  Thompson,  is  an  advantage  in  this  par- 
ticular case  where,  as  previously  stated,  a  law  of  population  growth 
with  an  increasing  rate  of  increase  is  indicated. 

r  —  1 

The  above  method  embodied  in  the  formula  -— tt,,  which  is  a 

Xr 

tiue  G.P.  method,  involving  no  other  supplementary  or  conflicting 
assumptions,  thus  gives  such  good  results  that  the  search  for  other 
formulae  would  not  at  first  appear  to  be  necessary.  But  in  many 
instances  where  mean  population  estimates  are  required,  as  in  vital 
statistics,  and  when  intercensal  estimates  of  population  have  to  be 
made  (frequently  for  thousands  of  subdivisions),  there  is  one  im- 
portant condition  which  any  formula,  to  be  of  practical  value, 
must  fulfill, — namely,  that  when  estimates  for  certain  subdivisions 
of  the  total  population,  such  as  age-groups,  have  been  made,  these 
estimates  must  admit  of  further  subdivision,  and  the  total  popula- 
tion also  must  permit  of  subdivision  into  other  groups,  such  as 
localities,  without  disturbing  either  the  subdivisional  estimates  or 
the  mean  total  population  already  calculated. 
The  G.P.  method  considered  above  does  not  fulfill  this  condition ; 
and  therefore,  while  eminently  suitable  for  dealing  with  a  limited 
number  of  age-groups  as  in  Mr.  Thompson's  data,  it  would  not  be 
practicable  if,  as  might  frequently  happen,  mean  populations  or 
intercensal  estimates  for  other  age-groups  or  numerous  localities 
should  be  required  subsequently. 

Under  assumption  B  above,  several  methods  are  available.    Mr. 
Thompson  has  considered  one,  namely  Mr.  A.  €.  Waters'  formula, 

in  which  the  condition  that  the  sum  of  the  group  means  shall  equal 
the  mean  total  population  is  fulfilled  by  assuming  that  the  ratio  of 
the  ag^-group  to  the  total  population  increases  in  A.P.    The  prac- 
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tical  results  of  this  method  of  Mr.  Waters  are  seen  to  be  good  from 
Mr.  Thompson's  Tables  VII  and  VIII.  The  formula,  also,  being 
of  the  form  f{R)irj^  -j-  <^(i2)7r2,  where  R  is  the  rate  of  increase  of  the 
total  population — so  that  f{R)  and  cf)(R),  being  entirely  independ- 
ent of  any  subdivisions  of  the  total  population  suffice,  when  once 
calculated,  for  the  computation  of  any  number  of  subdivisional  esti- 
mates whatever — fulfills  the  desideratum  mentioned  above  as  to 
consistency  between  estimates  once  made  and  subsequent  subdi- 
visions of  those  estimates. 

It  has  been  pointed  out,  however,  by  Mr,  Waters  himself,  in  a 
"  Note  upon  Estimates  of  Population  "  in  the  70th  Annual  Report 
of  the  Registrar-General  of  England  and  Wales,  1907,  p.  cxxxii, 
and  later  by  Mr.  A.  T.  Traversi,  A.I.A.,  in  two  valuable  papers  in 
the  J.  R.  S.  S.,  Vol.  LXXX,  pp.  84  and  529  (to  which  Mr.  A.  D. 
Watson  has  kindly  drawn  my  attention),  that  this  formula  has  a 
theoretical  defect.  As  Mr.  Waters  puts  it,  "  if  the  two  census  popu- 
lations of  any  district  were  equal,  the  intermediate  estimates  for 
that  district  would  all  be  greater  than  the  census  populations.  ...  If , 
in  a  country  with  a  decennial  increase  of  10.25%  there  were  a  dis- 
trict with  a  population  of  10,000  at  each  census,  the  method  would 
show  its  population  midway  between  the  censuses  as  10,012,  and 
its  mean  population  through  the  intercensal  period  as  10,008." 

Mr.  Traversi,  writing  1  +  *  for  ^  and  expanding,  transforms 
Waters'  formula  for  the  mean  population  of  the  group  into 

''^V2  +  6"24  +  45 ;  +  ''^V2"6  +  8~180  +  **7 

with  regard  to  which  he  says:  "On  the  basis  of  arithmetical  pro- 
gression the  mean  population  would  be  Ktti -j-ttj).  It  can  easily 
be  seen  .  .  .  that  in  the  case  where  TTi^TTg  Waters'  formula  will 
give  a  value  greater  than  the  arithmetical  mean  if  R  (got  from  the 
population  as  a  whole)  has  any  positive  value  greater  than  1,  as  it 
generally  has;  because  in  that  case  the  two  parts  of  the  [above] 
formula  will  add  together  to  give  more  than  |(7ri-f-7r2).  .  .  .  It  is 
evident  then  that  in  some  instances  the  formula  will  give  a  result 
exceeding  that  got  from  arithmetical  progression,  which  is,  of 
course,  against  all  canons."  It  may  be  pointed  out  that  the  anomaly 
to  which  attention  is  here  drawn  is  the  result  of  assuming  that  the 

ratio  ( ,  ,    °    ^   ,  ,  ■ — )  increases  in  A.P.,  while  the  total  popula- 
\total  population/ 

tion  increases  in  G.P. ;  for  it  is  evident  that  such  an  assumption 

cannot  contemplate  a  stationary  population  in  any  group — because 

with  a  stationary  population-group  b  and  the  total  population  fol- 


lowing the  G.P.  y  =  ar^,  the  ratio  ( ^  ^  ,^        i  I- — )  follows  the 
°  ^  \total  population/ 

curve  y  = — ,  which  is  a  G.P.  and 

mental  assumption  of  this  formula. 


curve  y= — ,  which  is  a  G.P.  and  is  not  an  A.P.  as  in  the  funda- 
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Mr.  Waters,  consequently,  devised  a  second  formula,  -which  "was 
intended  to  be  free  from  the  above  defect — and  which  gives  results 
very  close  to  those  of  his  first  formula — as  follows :  "  Let  it  be  as- 
sumed that  the  estimated  population  of  any  district  at  an  interval 
measured  by  t  after  the  first  of  two  censuses  may  be  calculated  by 
multiplying  the  populations  at  the  two  censuses  by  two  factors 
m  and  n  respectively  and  adding  the  results.  As,  by  hypothesis, 
this  applies  to  every  district  in  the  country,  it  applies  to  the  sum 
of  all  the  districts — that  is,  to  the  population  of  the  whole  country. 
Let  Pi  and  P^  be  the  populations  of  the  whole  country  at  the  two 
censuses,  and  Pt  the  population  (estimated  or  ascertained)  at  the 
interval  t  after  the  first  of  the  censuses.  Then  Pt  =  mP^  -j-  nP^. 
But  m  and  n  are  indeterminate  in  this  equation,  and  one  condition 
must  be  introduced  in  order  to  give  them  determinate  values.  Let 
the  condition  be  that  if  any  district  had  equal  populations  at  the 
two  censuses  the  formula  shall  give  the  same  number  as  the  popula- 
tion after  the  interval  t;  in  other  words  let  m-\-n  =  l.  We  then 
have 

Pt  =  mP^-{-  {l  —  m)P^, 

from  which  it  follows  that 

P.  —  Pt 


m: 


p  p 


...  By  this  very  simple  method,  if  the  populations  of  a  district  at 
the  two  censues  be  ir^  and  ttj,  its  estimated  population  after  the 
period  t  will  be 

"2  ~  Pt       ,    "(  ~  P\      „ 

By  now  assuming  that  the  total  population  proceeds  in  G.P.,  and 
integrating  to  obtain  the  mean  population,  the  formula  that 
emerges  is 

For  practical  purposes  this  may  be  written 

where  7' =  772  —  tt^,  in  which  form  Mr.  Traversi  has  demonstrated 
it  as  follows:  "It  is  self-evident  that  Pt,  the  population  at  any 
moment  t,  may  be  expressed  as  equal  to  the  population  at  the  com- 
mencement, plus  a  proportion  of  the  increase,  thus 

Pt  =  P,+x{P,-P,)=P,  +  xh 
writing  I  for  the  increase.    Here  t  and  x  are,  of  course,  variables, 
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and  Pj  and  /  are  constants.  In  the  case  of  a  section  of  the  popula- 
tion this  becomes  ttj  =  tt^  +  x'l'  (writing  7'  for  the  sectional  in- 
crease TTg  —  TTj).  The  formula  is  arrived  at  by  simply  substituting 
in  place  of  x'  the  quantity  x  taken  from  the  population  as  a  whole, 
so  that  it  is  assumed  that  7rf  =  ttj  -f"  2^-^'-  If  now  we  adopt  the 
hypothesis    of    geometrical    progression    whereby   Pt^=P^r'^    and 

rt  —  1 
Pj  =  Pif,  it  is  easy  to  show  that  x= -.     Hence  we  have : 

Years  of  life  in  [i.e..  Mean]  sectional  population 

In  this  demonstration  it  is  seen  that  the  fundamental  assumption 
ox  the  formula  is  that  the  section  tt^,  in  increasing  to  tt,,  changes 
in  such  a  manner  that  the  increase  I'  follows  the  progression  of  the 
curve  shown  by  the  increment  /  which  results  from  the  whole  popu- 
lation increasing  in  G.P.  from  Pj  to  Pg;  so  that,  as  Mr.  Traversi 
expresses  it,  "if  all  the  increases  were  reduced  to  a  common  basis 
as  increases  from  0  to  1  they  would  pass  simultaneously  through 
the  same  intermediate  value." 

This  second  formula  of  Mr.  Waters  gives  good  results  with  very 
little  labor;  and — as  it  also  is  of  the  form  /(P)7ri -(-<^(P)7r2 — it 
possesses  exactly  the  same  desirable  feature  as  his  first  formula  in 
that  subsequent  subdivisions  of  results  once  computed  may  be  made 
without  any  disturbance  of  those  original  calculations.  It  does  not, 
however,  completely  rectify  the  defect  in  his  first  formula;  for  (as 
pointed  out  by  "A  Correspondent"  in  J.  R.  8.  8.,  LXXX,  p.  89)  if 
the  group  population  be  decreasing  (/'  negative)  the  formula  will 
again  give  a  result  exceeding  the  A.M.  if 

I \__      1 

\R     R-1^2' 

Mr,  Traversi,  in  his  first  paper  referred  to  above,  has  given  a 
method  which  may  be  considered  to  fall  under  the  second  assump- 
tion B  mentioned  earlier  in  this  discussion  (namely,  that  only  the 
total  population  follows  its  own  G.P,,  the  constituent  groups  pro- 
gressing— not  according  to  their  own  G,P.'s — so  that  their  means 
add  up  to  the  mean  total  population) ;  and,  in  view  of  the  theoretical 
blemishes  in  the  above  formulse  of  Mr.  Waters,  he  has  in  effect  im- 
posed the  condition  that  the  result  shall  fall  always  between  the 
A.M.  and  the  G.M.    Thus,  in  Mr.  Thompson's  notation,  the  A.M. 

/l+r\  r — 1 

for  a  group  being  tti  I — ^ — 1  and  the  G.M.  tti-  — —  we  find,  by 

writing  l-\-i'  for  r  and  expanding,  that  the  A.M.  less  the  G.M.,  i.e., 

fl  +  r\  r-1     .  fi''      i^.mi''  \ 
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Using  this  relation  as  a  basis  Mr,  Traversi  proceeds:  "It  is  sug- 
gested that  the  calculation  be  first  made  for  the  population  as  a 
whole,  and  for  each  group  on  the  basis  of  A.P.,  and  then  scaled 
down  as  follows:  (a)  Ascertain  the  difference  between  the  results 
from  A.P.  and  G.P.  for  the  population  as  a  whole,  i.e., 

(6)  Ascertain  the  value  t'^  or  tt^ ( 1  J  for  each  age  group;  (c) 

Divide  up  (a)  in  proportion  to  (&) ;  (d)  Deduct  the  result  from  the 
arithmetical  mean  of  each  age  group." 

This  method  does  correct  the  theoretical  defect  in  Mr.  Waters' 
formulae.  But,  in  so  doing,  it  introduces  another,  which  Mr. 
Traversi  has  apparently  overlooked,  and  which  both  the  formulae  of 
Mr.  Waters  avoid, — namely,  that  (under  the  usual  conditions  of 
practice,  where  r  is  not  always  equal  to  R)  when  r=R,  that  is, 
when  the  rate  of  increase  of  the  group  is  exactly  the  same  as  that 
for  the  whole  population — in  which  case  the  G.M.  should  result 
— the  formula  gives  a  value  exceeding  the  G.M.  Furthermore,  it 
has  the  very  great  practical  drawback  that  when  the  total  popula- 
tion has  once  been  subdivided  into  groups  and  the  mean  for  each 
group  calculated  by  this  method,  means  for  further  or  different 
subdivisions  cannot  be  computed  subsequently  without  making  an 
entirely  new  set  of  calculations — which  have  the  added  disadvantage 
that  they  change  the  mean  values  originally  found.  In  addition 
to  being  a  very  great  practical  disadvantage,  the  fact  that  the  mean 
population  found  for  a  group  is  dependent  upon  the  number  and 
character  of  the  groups  used  in  the  calculation  is  not  theoretically 
defensible. 

The  method  is,  in  effect,  a  compromise  between  the  A.M.  and  the 

r  —  1 
true  G.P.  method  embodied  in  the  formula  ttj — ^^ — ,  to  such  an 

AT* 

extent  that  the  values  found  by  taking  the  mean  of  the  A.M.  and 
the  true  G.M.  values  differ  inappreciably  from  Mr.  Traversi's.  Mr. 
Traversi,  in  fact,  persuasively  describes  it  as  "  simply  a  process  of 
bracing  up  the  inconsistent  G.P.  to  the  staunch  and  reliable  A.P., 
so  that,  while  still  essentially  true  to  itself,  it  partakes  of  that  it 
clings  to."  He  might,  however,  equally  well,  though  less  con- 
vincingly, have  described  it  conversely  as  a  method  of  adjusting  the 
unscientific  A.P.  to  the  supposedly  more  fundamentally  accurate 
G.P.  The  latter  description  lays  stress  upon  the  supposed  advan- 
tage of  the  G.P.  in  assuming  what  some  consider  to  be  a  more  de- 
fensible law  of  population  movement,  while  Mr.  Traversi's  explana- 
tion emphasizes  the  advantage  of  the  A.P.  in  providing  group 
values  which,  when  added  together,  will  give  the  correct  mean  total 
population.    The  fact  is,  that  these  rival  features  of  the  A.M.  and 
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G.M.  are  so  irreconcilable  (unless  the  G.M.  method  is  founded  upon 
assumption  A)  that  any  attempt  at  compromise  is  of  doubtful 
advantage. 

The  results  of  the  application  of  the  above  methods  to  the  Swedish 
data  used  by  Mr.  Thompson  are  shown  in  the  appended  Tables 
1  and  II  (corresponding  to  Mr.  Thompson's  Tables  VII  and  VIII), 
in  which  also  are  included,  for  comparative  purposes,  Mr.  Thomp- 
son's "true"  mean  population  and  "true"  mean  death  rates,  and 
the  values  deduced  by  him  for  the  A.M.,  the  two  G.M.  methods, 
and  Waters'  first  formula.  The  similarity  between  the  results  of 
the  different  methods  is  marked — illustrating  that  for  practical 
purposes  the  theoretical  defects  of  the  various  formulae  are  not  of 
importance. 

In  those  tables  also  are  given  the  values  calculated  by  a  new  and 

very  simple  method  which,  it  will  be  seen,  also  produces  very  close 

results  which  are  an  improvement  over  those  of  the  A.M.  and 

only  inappreciably  inferior  to  those  of  the  other  methods.     The 

suggestion  is  to  compute  the  mean  population  for  each  group 

by  A.P.,  and  then  to  multiply  each  value  by  the  constant  ratio 

fG.M.  for  total  population"!    .  t       ,     ^    ■        .-i  j.  •  ^ 

{-ir^r^-i. \ ^  11- — }  m  order  to  bring  the  mean   total 

I  A.M.  for  total  population] 

population  to  the  G.P.  value  and  the  group  values  also  to  an  ap- 
proximate G.P.  basis. 

This  method  produces,  of  course,  the  correct  G.M.  for  the  whole 
population,  and  possesses  the  advantage  of  permitting  the  means 
for  any  number  of  groups  to  be  calculated  without  disturbing 
results  previously  obtained — and  in  that  respect  is  superior  to  Mr. 
Traversi's  and  as  good  as  Mr.  Waters'  formulge.     Expressing  the 

method  in  the  formula  irA  -r-^-  I  • ,,  p,  it  is  seen  that  it  produces 

the  correct  value,  namely,  the  G.M.,  when  r='R — and  in  that  re- 
spect again  is  superior  to  Mr.  Traversi's  and  as  good  as  Mr.  Waters's 
formulse.  In  the  case  of  a  stationary  population-group,  where  Mr. 
Waters'  first  formula  gives  a  value  exceeding  the  A.M.  while  his 
second  and  Mr.  Traversi's  formulae  produce  the  correct  A.M.  value, 
this  formula  gives  a  result  below  the  A.M.  This,  while  inferior  to 
Mr.  Waters'  second  formula  and  to  Mr.  Traversi's  in  that  a 
value  below  the  A.M.  in  such  a  case  assumes  that  a  population 
group  may  fall  during  the  census  period  and  return  at  the  second 
census  to  its  original  value  (of  which  movement  the  two  equal 
census  populations  would  give  no  evidence),  yet  is  to  be  preferred 
to  a  value  exceeding  the  A.M.  as  in  Mr.  Waters'  first  formula — for 
a  value  below  the  A.M.  is  not,  like  a  value  in  excess,  contrary  to  the 
principle  that  the  A.M.  is  greater  than  the  G.M.,  and,  further- 
more, an  understatement  of  population  in  practice  is  an  error  on 
the  right  side. 

The  method  is  avowedly  a  compromise  between  the  A.M.  and 
G.M.    It  gives  results  which  err  on  the  side  of  safety,  never  exceed- 
15 
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ing  the  A.M.  and  even  frequently  falling  below  the  G.M.,  although 
not  appreciably  so;  and  in  the  latter  respect  it  differs  funda- 
mentally from  Mr.  Traversi's,  for  his  values  never  fall  below  the 
G.M.  In  practice,  as  seen  from  the  appended  tables,  it  gives  good 
results;  and  particularly  where  it  is  found  desirable  to  base  the 
mean  total  population  on  G.P.,  while  the  various  constituent  groups 
show  such  divergent  rates,  as  is  usual,  that  neither  A.P,  nor  G.P. 
can  confidently  be  assumed  for  them,  this  method  would  meet  the 
case,  and  it  can  be  applied  to  any  number  of  sub-groups  with  great 
facility. 

Careful  examination  of  the  tables  appended  hereto  does  not  dis- 
turb Mr.  Thompson's  conclusion,  as  stated  on  p.  263  of  his  paper, 
that  "very  little  is  gained  from  a  practical  point  of  view"  by 
adopting  the  geometrical  progression  methods  in  place  of  the 
simple  arithmetic  mean.  It  might  have  been  preferable,  indeed, 
if  he  had  left  his  conclusion  in  that  form  and  had  not,  near  the  end 
of  his  paper,  stated  that  "  in  the  absence  of  any  special  knowledge 
about  the  population  movement,  there  would  appear  to  be  nothing 
gained  by  any  apparent  refinement  on  the  method  of  the  arithmet- 
ical mean  " — for  the  great  significance  of  his  proviso  as  to  "  special 
knowledge  about  the  population  movement"  might  be  overlooked 
by  some,  especially  in  view  of  his  suggestion  that  there  is  "  nothing 
gained."  It  will,  in  fact,  be  possible  in  most  cases  to  obtain  suffi- 
cient of  this  "  special  knowledge "  in  order  to  determine  the  com- 
parative applicability  of  the  A.P.  (assuming  a  constant  amount, 
and  therefore  a  decreasing  rate,  of  increase)  and  the  G.P.  (which 
assumes  a  constant  rate  of  increase) ;  and  in  any  particular  case  no 
fixed  conclusion,  even  for  practical  purposes,  can  be  made  until  this 
has  been  done.  The  problem,  however,  will  never  be  determinable 
satisfactorily  until  migration  statistics  are  placed  upon,  as  nearly 
as  possible,  an  unassailable  foundation. 

It  is  feared  that  this  discussion  has  been  rather  long ;  but  it  has 
been  thought  desirable  to  present  to  the  Society  a  somewhat  full  ex- 
planation of  the  above  methods  upon  which  Mr.  Thompson's  paper 
does  not  touch — for  hitherto  they  have  not  been  available  either  in 
our  own  Transactions  or  in  the  Institute  Journal,  and  in  conse- 
quence have  been  somewhat  inaccessible  to  actuaries. 

In  conclusion,  the  following  t}^ographical  errors  in  Mr.  Thomp- 
son's paper  may  be  pointed  out:  The  June  30,  1901,  value  for  the 
male  group  5-9  in  Table  II  should  read  278,579  instead  of  279,579; 
in  Table  V  the  totals  39,324.8  and  39,728.4  of  the  mean  annual 
deaths  should  be  29,863.3  and  31,978.4  respectively  (the  printed 
totals  in  Mr.  Thompson's  paper  erroneously  including  9,461.5 
male  and  7,750  female  deaths  from  Table  III  for  the  age  group 
0-4,  which  is  not  embraced  by  Table  V)  ;  the  total  A.M.  female 
population  in  Table  VII  should  read  2,430,596  instead  of  2,436,597; 
and  K  in  Mr.  Waters'  formula  at  the  head  of  Table  VII  should, 
of  course,  be  R. 
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MR.  D.  E.  KILGOUR : 

The  note  on  population  statistics  by  Mr.  Thompson  throws  light 
on  a  subject  which  has  received  very  little  consideration  from  our 
society.  It  is  nevertheless  one  of  the  greatest  interest  to  us  both 
as  actuaries  and  members  of  the  state.  The  movement  of  popula- 
tion has  its  origin  in  two  sources,  natural  growth  and  migration, 
but  the  discovery  of  an  accurate  law  of  progression,  however  de- 
sirable, is  from  the  very  nature  of  the  factors  involved  difficult,  if 
not  impossible.  The  study  of  the  subject  may  perhaps  best  be  ap- 
proached by  giving  consideration  to  what  happens  in  a  stationary 
community,  that  is,  where  the  births  exactly  equal  the  deaths. 
Here,  providing  there  are  no  serious  epidemics,  the  population  not 
only  remains  stationary  as  a  whole  but  at  each  age,  and  we  are  in 
a  position  without  difficulty  to  compute  an  L  column  from  which 
with  accuracy  we  can  determine  the  various  factors  employed  in 
vital  statistics. 

To  study  the  effect  of  migration  let  us  superimpose  on  our  sta- 
tionary' population  a  population  affected  by  continuous  migration, 
proportional  at  all  the  ages  of  migration  to  the  population  at  the 
same  ages  of  the  stationary  community,  and  for  the  purposes  of 
immediate  illustration  let  us  assume  that  migration  is  confined  to 
the  ages  20  to  24  inclusive.  The  table  on  page  230  shows  in  terms 
of  L  the  population  due  to  migration  from  the  first  to  the  twelfth 
years  from  ages  20  to  24.  Superimposing  this  on  the  original 
stationary  population  we  get  (dating  from  the  commencement  of 
migration)  at  age  30  a  stationary  population  of  Lgo  from  the  first 
to  the  sixth  years  inclusive,  an  increasing  population  as  follows: 
7.30  (1+-^),  4o  (1+2Z),  L30  (1+3Z),  L30  (1+4Z),  L30  (l+SZ), 
from  the  seventh  to  the  eleventh  years,  and  thereafter  a  stationary 
population  of  L,,,  {l-\-bE),  K  being  the  migration  percentage. 

Translating  these  into  a  graph,  we  have  the  progression  shown 
by  three  connected  straight  lines,  the  first  and  the  last  parallel  to 
base  and  the  connecting  line  for  a  period  of  five  j'ears  indicating  an 
arithmetical  progression. 

The  accompanying  tables  further  illustrate  the  principle.  Mak- 
ing use  of  the  life  tables  {L  column)  in  the  Institute  Text  Boole, 
Part  11,  I  have  assumed  an  annual  immigration  between  the  ages 
of  20  and  39  inclusive  equal  to  10%  of  those  living  in  a  stationary 
community.  The  first  table  shows,  from  ages  20  to  50,  those  living 
after  0,  5,  10,  15  and  20  years.  The  second  table  shows  at  ages 
20,  30,  40  and  50  the  population  for  the  years  0  to  20  inclusive,  the 
year  0  being  the  year  before  the  migration  sets  in.  These  tables  are 
interesting  to  me  because  they  deal  in  the  total  with  a  population 
similar  to  the  Canadian  population  at  the  commencement  of  the 
century  and  with  a  total  annual  immigration  not  much  below  the 
annual  population  increase  in  the  decennium  1900-1910.  Here 
clearly  where  we  have  a  migration  operation  on  a  stationary  com- 
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munity  we  derive  a  population  shown  by  a  series  of  connecting 
straight  lines.  If,  however,  the  births  exceed  the  deaths,  Lq  may  be 
presumed  to  increase  in  geometrical  progression.  Without  migra- 
tion we  should  then  have  the  population  at  the  different  ages  in- 
creasing in  geometrical  progression.  Admitting  the  infusion  of  a 
new  population  by  immigration  we  should  arrive  at  a  rate  of  in- 
crease determined  by  adding  the  ordinates  of  a  geometrical  curve 
to  those  of  connecting  straight  lines.  Furthermore,  the  increase  in 
population  due  to  immigration  would  itself  on  the  assumption  of 
the  births  exceeding  the  deaths  yield  an  increase  in  birth-rate  and 
so  we  should  obtain  an  ultimate  curve  of  progression  compounded 
of  those  following  the  arithmetical  and  geometrical  progression  and 
expressed  in  terms  similar  to  the  formula  employed  under  the  third 
heading  noted  by  Mr.  Thompson. 

In  our  tables  of  illustration  we  have  restricted  the  migration  to 
a  definite  percentage  of  the  population  between  ages  20  and  39  in- 
clusive. As  a  matter  of  fact  migration  is  not  so  limited  and  if  we 
should  assume  that  it  is  more  or  less  a  function  of  the  population 
from  ages  of  birth  on  we  should  then  arrive  at  a  fairly  smooth  and 
continuous  curve. 

The  thing  I  wish  to  emphasize  is,  however,  that  there  are  natural 
points  of  inflection,  for  the  simple  reason  that  migration  does  not 
take  place  at  all  ages  alike  and  because  there  are  sudden  changes 
such  as  epidemics,  wars  and  economic  disturbances  which  from  time 
to  time  abruptly  alter  the  continuity  of  the  rates  of  progression. 

In  Canada  we  have  the  curious  phenomena  of  a  part  of  the  popu- 
lation being  increased  from  natural  causes,  that  is,  from  a  birth- 
rate exceeding  the  death-rate,  and  of  the  remainder  increasing  from 
immigration.    Let  me  say  for  the  admirers  of  the  late  Mr.  Eoosevelt 

NuMBKE  Living  at  End  of  Years  Indicated,  due  to  an  Immigration  of  Lx, 
AS  Indicated  in  First  Column. 


1st 

2(i 

3d 

4th 

5th 

6th 

7th 

8th 

9th 

10th 

11th 

12th 

Year. 

Year. 

Year. 

Year. 

Year. 

Year. 

Year. 

Year. 

Year. 

Year. 

Year. 

Year. 

Lw 

L20 

Lia 

L20 

L20 

Lza 

L20 

L20 

L20 

L20 

•^20 

L20 

Ln 

2L21 

2Z/21 

2L21 

2Ln 

21/21 

2L21 

2L21 

2L21 

2L21 

2L21 

2L21 

X/22 

2/v22 

3L22 

3Z/22 

SL22 

3L22 

3L22 

3L22 

3L22 

3L22 

3L22 

3Z/22 

L23 

2L,3 

3/v23 

4L2, 

4L23 

4L23 

4L23 

4L23 

4L2, 

4Z/25 

4L„ 

4L23 

L24 

2L24 

3L24 

4L24 

5L24 

5L24 

5L24 

5L24 

5L24 

5L24 

5L24 

5L24 

L25 

2L25 

3L26 

4L25 

5L25 

5L26 

5L25 

5L25 

5L25 

5L25 

5L25 

L26 

2L26 

3L26 

4L26 

5L26 

5Z/26 

51/26 

5L26 

5L26 

5L26 

L27 

2L27 

3L27 

4L27 

5Z/27 

5L27 

5L27 

5L27 

5L27 

Lis 

2L28 

3L28 

4L28 

5L28 

5L28 

5L28 

5L28 

L29 

2Zy29 
Lzo 

3L29 

2L30 

4L29 

2L31 

Lz2 

5L29 

41/30 

3^31 

2L,2 

•^33 

5L29 
5^/30 
4L31 
31/,, 
2Ls3 

5i/29 

5L30 
51/31 
4L3, 
3L33 

2L,4 
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Population  by  Ages,  at  End  or  Yeaes  Indicated,  Assuming  Annual 

Im;migk.vtion  of  10%  of  Lx  and  Mortauty  Accoeding  to 

Hm  Table  (Text-Book  Graduation). 


Age. 

0  Yeare. 

5  Yeara. 

10  Years. 

15  Yeare. 

20  Yeare. 

20 

95787 

105366 

105366 

105366 

105366 

1 

95222 

114266 

114266 

114266 

114266 

2 

94626 

123014 

123014 

123014 

123014 

3 

94007 

131610 

131610 

131610 

131610 

4 

93367 

140051 

140051 

140051 

140051 

5 

92715 

139073 

148344 

148344 

148344 

6 

92054 

138081 

156492 

156492 

156492 

7 

91386 

137079 

164495 

164495 

164495 

8 

90710 

136065 

172349 

172349 

172349 

9 

90028 

135042 

188056 

180056 

180056 

30 

89339 

134009 

178678 

187612 

187612 

1 

88644 

132966 

177288 

195017 

195017 

2 

87940 

131910 

175880 

202262 

202262 

3 

87225 

130838 

174450 

209340 

209340 

4 

86502 

129753 

173004 

216255 

216255 

5 

85766 

12S649 

171532 

214415 

222992 

6 

85017 

127526 

170034 

212543 

229546 

7 

84254 

126381 

168508 

211635 

235911 

8 

83476 

125214 

166952 

208690 

242080 

9 

82680 

124020 

165360 

206700 

248040 

40 

81865 

114611 

155544 

196476 

237409 

1 

81031 

105340 

145856 

186371 

226887 

2 

80173 

96208 

136294 

176381 

216467 

3 

79289 

87218 

126862 

166507 

206151 

4 

78380 

78380 

117570 

156760 

195950 

5 

77441 

77441 

108417 

147138 

185858 

6 

76471 

76471 

99412 

137648 

175883 

7 

75468 

75478 

90562 

128296 

166030 

8 

74426 

74426 

81869 

119082 

156295 

9 

73346 

73346 

73346 

110019 

146692 

50 

72223 

72223 

72223 

101112 

137224 

1 

71054 

71054 

71054 

92370 

127897 

2 

69837 

69837 

69837 

83804 

118723 

3 

68567 

68567 

68567 

75424 

109707 

4 

67242 

67242 

67242 

67242 

100863 

5 

65859 

65859 

65859 

65859 

92203 

6 

64415 

64415 

64415 

64415 

83740 

7 

62906 

62906 

629C6 

62906 

75487 

8 

61330 

61330 

61330 

61330 

67463 

9 

59683 

59683 

59683 

59683 

59683 

that  he  would  not  need  to  urge  the  French-Canadian  mother  to  do 
her  duty  by  the  State.  I  recall  one  day  looking  over  a  batch  of  over 
a  dozen  applications  from  one  agency  in  Quebec,  and  observing  in 
the  family  history  of  the  applicants  (that  is,  among  brothers  and 
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sisters),  that  there  was  an  average  family  of  thirteen  children,  with 
indications  that  the  average  would  still  be  increased.  Excepting 
the  city  of  Montreal,  which  has  a  considerable  foreign  population, 
largely  Jewish,  the  increase  in  the  population  of  Quebec  is  due 
almost  altogether  to  the  birth  rate.  In  the  English-speaking  prov- 
inces, especially  in  the  West,  the  increase  is  accounted  for  largely 
by  immigration.  The  fact  is  that  our  population  movements  have 
been  so  varied  and  due  to  such  complex  causes  that  it  would  be 
practically  impossible  to  subject  them  to  fixed  laws  or  to  confine 
the  rate  of  growth  to  the  limits  of  smooth  curves.  We  have  had 
from  the  commencement  of  Canadian  history  distinct  and  epochal 
movements,  such  as  the  enforced  emigration  of  the  Acadians,  the 
cessation  of  French  immigration  after  the  conquest  of  Canada,  the 
steady  flow  of  British  settlers  during  the  commencement  of  the  last 
century,  a  marked  emigration  after  the  third  quarter  of  the  last 
century  due  to  industrial  depression  resulting  from  the  abrogation 
of  the  reciprocity  treaty  with  the  United  States  and  a  progressively 
increasing  immigration  for  about  fifteen  years  preceding  the  War, 
resulting  from  an  aggressive  government  and  national  campaign  and 
an  intensive  exploitation  of  the  fields  of  immigration.  One  can  see 
how  impossible  it  would  be  to  fit  a  law  to  such  a  condition  of  facts. 


Population  by  Ages,  at  End  of  Years  Indicated,  Assuming  Annual 

immigeation  of  10%  of  lx  and  mortautt  according  to 

Hm  Table  (Text-Book  Graduation). 


At  End  of 
Year. 

Age  20. 

Age  30. 

Age  40. 

Age  50. 

0 

95787 

89339 

81865 

72223 

1 

105366 

98273 

81865 

72223 

2 

105366 

107207 

90052 

72223 

3 

105366 

116141 

98238 

72223 

4 

105366 

125075 

106425 

72223 

5 

105366 

134009 

114611 

72223 

6 

105366 

142942 

122798 

72223 

7 

105366 

151876 

130984 

72223 

8 

105366 

160S10 

139171 

72223 

9 

105366 

169744 

147357 

72223 

10 

105366 

178678 

155544 

72223 

11 

105366 

187612 

163730 

72223 

12 

105366 

1S7612 

171917 

79445 

13 

105366 

187612 

180103 

86668 

14 

105366 

187612 

188290 

93890 

15 

105366 

187612 

196476 

101112 

16 

105366 

187612 

204663 

108335 

17 

105366 

187612 

212849 

115557 

18 

105366 

187612 

221036 

122779 

19 

105366 

187612 

229222 

130001 

20 

105366 

187612 

237409 

137224 
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Nor  in  a  discussion  of  this  kind  should  one  omit  to  observe  that  in 
the  absence  of  a  proper  correlation  in  matters  pertaining  to  vital 
statistics  between  the  Provincial  and  Dominion  authorities  can  we 
expect  to  get  satisfactory  results.  This  condition,  however,  we  ex- 
pect to  correct  soon. 

MR.  A.  T.  MACLEAN: 

The  question  of  the  construction  of  mortality  tables  from  census 
returns  and  records  of  deaths  is  one  of  the  most  interesting  prob- 
lems with  which  the  actuary  has  to  deal.  The  basic  data  is  in  so 
many  respects  different  from  that  obtained  from  the  experience  of 
life  insurance  companies  that  special  methods  have  been  derived  for 
the  construction  of  the  final  rates  of  mortality  and  other  functions. 
The  basis  of  the  usual  population  mortality  table  is  a  record  of 
numbers  living  on  a  certain  date  or  at  the  beginning  and  end  of  a 
limited  period.  If  the  table  is  based  on  a  single  census,  then  the 
deaths  around  the  time  of  the  census  only  are  used.  The  particular 
problem  which  Mr.  Thompson  has  discussed  arises  in  the  case 
where  the  records  of  two  census  enumerations  were  used  together 
with  the  deaths  in  the  intervening  period,  the  problem  being  to  find 
the  true  mean  population  with  which  the  deaths  should  be  compared. 

The  purpose  for  which  any  resulting  mortality  table  is  to  be  used 
must  in  a  large  manner  determine  the  degree  of  accuracy  with 
which  the  table  should  be  constructed.  If,  for  example,  a  table  of 
premium  rates  is  the  ultimate  object  of  the  investigation,  it  is  more 
important  that  the  final  mortality  table  should  be  "  safe "  or,  in 
other  words,  exhibit,  if  anything,  an  error  of  excess  mortality  rather 
than  an  error  of  defect. 

While  census  tables  have  been  used  for  the  purpose  of  premium 
calculations,  especially  in  the  industrial  department  of  our  business, 
there  are  generally  many  reasons  why  a  census  table  should  be  an 
exhibit  of  what  the  mortality  experience  has  actually  been  rather 
than  a  basis  of  expectation  for  future  experience. 

Keeping  in  view  the  purpose  for  which  the  table  is  formed,  the 
standard  of  value  of  any  particular  method  of  construction  will  be 
measured  by  the  deviation  of  the  final  figures  from  their  true  value 
as  far  as  such  true  value  can  be  ascertained.  Mr.  Thompson  takes 
up  the  discussion  of  one  of  the  fundamental  calculations,  that  of 
the  mean  population.  Generally  speaking,  his  object  is  to  show 
that  by  using  the  simple  arithmetic  mean  of  the  two  populations, 
results  of  equal  practical  value  can  be  obtained  in  comparison  with 
results  derived  from  the  use  of  the  more  elaborate  formula  of  the 
late  Mr.  A.  C.  Waters.  I  think  it  will  be  agreed  that  Mr.  Thomp- 
son's figures  very  largely  justify  his  conclusions,  although  it  would 
have  been  interesting  had  he  given  us  the  effect  of  the  two  methods 
of  construction  on  the  expectation  of  life,  which  function  is  prob- 
ably the  best  unit  of  comparison  in  such  tables.  The  nature  of  the 
function  is  such  that  its  calculation  even  from  ungraduated  data 
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produces  a  roughly  graduated  value  for  the  expectation,  with  its 
consequent  advantages. 

Mr.  Thompson  has  taken  for  his  illustration  figures  based  on  the 
population  and  deaths  in  Sweden  and  has  pointed  out  incidentally 
that  the  feature  of  this  particular  experience  is  a  high  rate  of  emi- 
gration among  men  of  young  and  middle  ages.  It  is  interesting  to 
observe  in  Table  VIII  on  page  270  that,  while  the  central  death 
rate  based  on  the  arithmetic  mean  is  generally  slightly  in  defect  of 
the  "true"  mean  central  death  rate,  this  condition  is  reversed  at 
ages  25-34  which  are  presumably  the  ages  at  which  emigration  has 
its  greatest  effect.  The  table  would  lead  us  to  the  natural  conclu- 
sion that  the  arithmetic  mean  might  give  very  considerable  depar- 
tures from  the  truth  if  emigration  were  by  any  circumstances  very 
ii regular  throughout  the  intercensal  period.  For  example,  on 
account  of  war  restrictions,  emigration  might  be  shut  off  absolutely 
during  a  period  of  years  and  be  followed  by  a  very  high  rate  of 
emigration  in  the  next  succeeding  years.  This  condition  is  of 
course  a  special  one  and  like  all  other  special  cases  must  be  specially 
dealt  with. 

In  Part  I  of  the  Supplement  to  the  Seventy-Fifth  Annual  Report 
of  the  Registrar-General  of  England  and  ^Yales,  full  particulars  are 
given  as  to  the  data  in  the  construction  of  English  Life  Table  No. 
7  based  on  the  populations  of  England  and  Wales  on  March  31, 
1901,  and  April  3,  1911,  together  with  the  deaths  in  the  interven- 
ing period.  The  method  of  Mr.  Waters  was  applied  to  these  census 
figures  in  order  to  derive  the  mean  population  and  as  a  matter  of 
interest,  I  have  reconstructed  the  Male  Life  Table  using  in  place  of 
Mr.  Waters'  method  the  simple  arithmetic  mean  of  the  two  popula- 
tions.    The  following  table  shows  the  relative  values  of  qx  and  it 


English  Life  Table  No.  7  (Males). 
Bate  of  Mortality. 


Based  on  "  True  " 

Based  on  Arithmetic 

Excess  of  "  True  " 

Age. 

Mean  Population. 

Mean  Population. 

Mean. 

20 

.00378 

.00378 

25 

.00454 

.00454 

30 

.00566 

.00563 

.00003 

35 

.00732 

.00727 

.00005 

40 

.00931 

.00925 

.00006 

45 

.01223 

.01215 

.00008 

50 

.01657 

.01646 

.00011 

55 

.02308 

.02290 

.00018 

60 

.03262 

.03244 

.00018 

65 

.04557 

.04518 

.00039 

70 

.06708 

.06652 

.00056 

75 

.10062 

.10014 

.00048 

80 

.14163 

.14134 

.00029 

85 

.20315 

.20206 

.00109 

90 

.29566 

.29262 

.00304 
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v/ill  be  observed  that  the  arithmetic  mean,  with  the  exception  of 
those  at  the  two  youngest  ages,  is  consistently  lower  than  that  pro- 
duced by  the  method  of  Mr.  Waters.  No  other  differences  in  con- 
struction were  made  except  in  the  calculation  of  the  mean  popula- 
tion. The  interpolation  from  the  quinquennial  age  values  was  ob- 
tained in  exactly  the  same  manner  as  that  used  by  Mr.  King  so 
that  any  difference  is  due  entirely  to  the  use  of  the  arithmetic  mean. 

The  slight  differences  in  the  rates  of  mortality  would  appear  to 
justify  Mr.  Thompson's  conclusions  as  far  as  the  English  Life  Table 
is  concerned  and  likewise  with  any  similarly  constituted  population. 
In  the  appendix  to  the  tables,  Mr.  King  makes  the  following  state- 
ment: 

"  The  assumption  of  arithmetical  progression  for  the  increase  of 
population  is  not,  however,  natural;  and  although  the  formula  has 
sometimes  been  used,  it  cannot  give  accurate  results.  If,  however, 
the  rate  of  increase  in  the  population  be  not  very  rapid,  and  if  the 
interval  between  the  censuses  be  not  very  long,  the  error  is  not  of 
great  importance.  Nevertheless,  population  begets  population,  and 
h  is  therefore  more  reasonable  to  assume  that  populations  increase 
from  census  to  census  in  geometrical  progression,  and  to  frame  the 
formulas  accordingly." 

It  is  a  question  whether  the  time  saved  by  the  use  of  the  simple 
mean  population  is  worth  even  the  small  degree  of  inaccuracy  in- 
volved. The  calculation  of  the  mean  population  does  not  take  very 
long,  especially  as  it  would  ordinarily  be  applied  only  at  quinquen- 
nial age  intervals.  There  is  much  more  work  involved  in  the  sub- 
sequent interpolation  for  the  individual  age  values.  It  would  seem 
to  me,  therefore,  that  the  extra  work  involved  is  worth  the  extra 
trouble  because,  as  Mr.  KJing  points  out,  one  of  the  fundamental 
facts  of  the  case  is  that  population  does  beget  population  and  in- 
crease in  population  is,  therefore,  by  its  very  nature,  more  geomet- 
rical than  arithmetical. 

There  are,  too,  other  factors  in  every  mortality  table  which  have 
a  greater  influence  in  producing  a  true  representation  of  the  facts 
than  the  calculation  of  the  mean  population.  Mr.  Thompson  points 
out  the  element  of  migration,  the  effects  of  which  his  own  paper 
shows.  The  accuracy  of  the  death  records  will  likewise  have  a  pow- 
erful effect  because  the  value  of  d  in  the  formula  wi=-^  is  of 

greater  importance  than  the  value  of  L  as  far  as  the  accuracy  of  the 
results  are  concerned. 

Finally,  the  use  to  which  the  table  is  to  be  put  seems  to  me  to  be 
a  very  vital  factor  in  the  consideration  of  the  methods  of  construc- 
tion and  when  all  these  things  are  taken  into  account,  I  think  we 
can  well  agree  with  the  general  proposition  which  Mr.  Thompson 
has  submitted  to  us. 
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me.  john  s.  thompson : 
(author's  review  of  discussion.) 

There  is  little  to  be  said  concerning  the  excellent  analyses  which 
are  here  set  forth  on  the  subject  of  the  paper.  It  is,  of  course,  uni- 
versally admitted  that  the  absence  of  reliable  and  detailed  migra- 
tion statistics  handicaps  the  investigator  in  his  search  for  a  satis- 
factory method  of  making  intercensal  estimates  of  population.  Let 
us  hope  that  the  time  is  not  too  far  distant  when  the  more  impor- 
tant nations  will  all  provide  for  some  effective  means  of  recording 
the  annual  movement  of  population  in  all  its  phases. 

In  conclusion  it  must  be  added  that  our  thanks  are  due  the  gen- 
tlemen who,  by  means  of  their  thorough  reviews  of  the  question, 
have  thrown  so  much  additional  light  upon  it. 
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Sources  and  Characteristics  of  the  Principal  Mortality  Tables. 
No.  1  of  Actuarial  Studies,  published  by  the  Actuarial  So- 
ciety of  America.  Principal  Contributor,  Henry  Moir;  Asso- 
ciate Contributors,  J.  D.  Craig,  L.  K.  File,  A.  T.  ]\Iaclean  and 
H.  H.  Wolfenden.    New  York,  1919.    Pp.  iv  +  79. 

Graduation  of  Mortality  and  Other  Tables.  No.  Jf  of  Actuarial 
Studies,  published  by  the  Actuarial  Society  of  America.  Prin- 
cipal Contributor,  Eobert  Henderson;  Associate  Contributor, 
H.  N.  Sheppard.    New  York,  1919.    Pp.  v  +  83. 

These  are  the  first  of  a  series  of  treatises  to  be  issued  by  the 
Actuarial  Society  of  America,  upon  actuarial  subjects  that  have 
not  been  covered  by  the  Text-Book  of  the  Institute  of  Actuaries. 
The  objects  in  issuing  the  series  are  twofold:  (1)  To  assist  stu- 
dents of  Actuarial  Science,  and  (2)  to  furnish  a  means  of  ready 
reference  for  actuaries. 

The  first  of  these  studies  describes  the  sources  and  characteristics 
and  also  the  construction  of  mortality  tables  based  upon  (1)  popu- 
lation returns,  (2)  the  experience  of  life  insurance  companies  with 
respect  to  insured  lives,  and  (3)  the  experience  of  life  insurance 
companies  with  respect  to  annuitants. 

The  Tables  described  based  upon  the  population  returns  are  the 
Northampton  Table,  the  Carlisle  Table,  the  many  English  Life 
Tables  with  their  interesting  occupational  statistics,  and  their 
sectional  life  tables,  based  upon  healthy  districts  and  urban  and 
rural  districts,  and  the  United  States  Life  Table  based  upon  the 
census  of  1910. 

The  tables  formed  from  the  experience  of  insured  lives  fall  into 
three  more  or  less  general  groups:  (1)  Aggregate,  or  ultimate 
tables,  such  as  the  Actuaries',  the  H^,  the  Standard  Industrial,  the 
National  Fraternal  Congress,  and  the  American  Experience,  (2) 
Select  Tables,  such  as  King's  Analyzed,  Sprague's  Select,  and  the 
British  Offices,  and  (3)  Tables  dealing  with  special  classes,  such 
as  the  Specialized  Mortality  and  the  Medico-Actuarial. 

Tables  showing  the  mortality  of  annuitants  form  the  subject 
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matter  of  the  last  part  of  the  treatise.  An  analysis  is  made  of  the 
Oovernment  (British)  Annuitants  Tables  Nos.  1,  2,  3  and  4,  the 
British  Offices  Life  Annuity  Tables,  McClintock^s  Annuity  Tables, 
and  the  Danish  Survivorship  Annuity  Table. 

The  second  study  (fourth  in  order  of  series),  entitled  "Gradua- 
tion of  Mortality  and  Other  Tables  "  introduces  the  subject  by  ex- 
plaining the  difference  between  serial  and  non-serial  statistics  and 
the  reasons  for  graduating  tables  of  the  former  kind.  Methods  of 
graduation  are  said  to  come  under  four  general  divisions:  (1) 
Graphic,  (2)  Interpolated  Series,  (3)  Summation,  (4)  Frequency 
Curves  (using  the  term  in  its  broader  sense).  Under  the  last  head- 
ing is  included  graduation  by  Makeham's  Formula. 

The  tests  for  determination  of  a  good  graduation  are  stated  and 
then  each  of  the  four  different  methods  of  graduation  is  taken  up 
in  order  and  fully  set  forth  with  many  illustrations.  The  study 
ends  with  a  comparison  of  the  four  different  methods  of  graduation 
from  the  standpoint  of  smoothness  and  of  agreement  with  the 
original  data. 

Woi-hmen's  Compensation  and  Insurance.  Durand  H.  Van  Doren. 
Printed  for  the  Department  of  Political  Science  of  Williams 
College  by  Moffat,  Yard  &  Co.,  New  York,  1918.  Pp. 
viii  +  332. 

This  book  was  printed  for  the  Department  of  Political  Science 
of  Williams  College.  It  won  the  David  Wells'  prize  in  1917,  offered 
annually  to  seniors  of  Williams  College  and  to  graduates  of  not 
more  than  three  years'  standing  for  the  best  essay  on  a  subject  in 
the  field  of  political  science  assigned  by  a  committee  of  the  faculty. 
The  author  stated  that  it  was  written  in  answer  to  a  demand  for  a 
brief  critical  presentation  of  the  subject  as  distinguished  from  an 
exhaustive  and  non-committal  treatise. 

After  a  short  chapter  on  the  underlying  principles  of  workmen's 
compensation,  the  author  traces  its  history  in  foreign  countries  and 
the  United  States.  The  constitutionality  of  workmen's  compensa- 
tion laws  is  then  briefly  considered  and  dismissed  with  a  statement 
that  questions  of  constitutionality  are  not  now  of  such  vital  inter- 
est as  they  were  a  few  years  ago.  The  laws  of  the  several  States  are 
analyzed  and  compared  in  an  endeavor  to  discover  an  ideal  law, 
which  the  author  sets  forth  unabashedly  in  a  later  chapter.  He 
selects  the  New  Jersey  Act  for  particular  study,  and  describes  at 
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considerable  length  how  it  works  out.  An  interesting  chapter  is 
one  entitled  "  Insurance  Features,"  wherein  the  writer  takes  up  and 
passes  judgment  upon  the  controversy  as  to  the  relative  merits  of 
private  and  state-managed  insurance. 

Effects  of  the  War  upon  Insurance,  with  Special  Reference  to  the 
Substitution  of  Insurance  for  Pensions.  By  William  F.  Gep- 
hart,  Professor  of  Economics,  Washington  University,  St. 
Louis.  Oxford  University  Press,  New  York,  1918.  Pp. 
vi  +  302. 

This  is  the  sixth  of  a  series  of  preliminary  economic  studies  of 
the  war  edited  by  David  Kinley,  professor  of  political  economy. 
University  of  Illinois,  under  the  auspices  of  the  Carnegie  Endow- 
ment for  International  Peace. 

The  apparent  effect  of  the  war  in  the  United  States  and  Europe 
up  to  the  time  of  writing  the  book  is  reviewed  from  the  standpoint 
of  volume  of  new  insurance,  increased  taxes  and  operating  expenses, 
increased  mortality  and  the  rise  in  interest  rates  accompanying  the 
falling  values  of  securities. 

A  study  of  these  questions  made  as  early  as  1917  must  necessarily 
take  the  form  rather  of  a  forecast  than  of  a  review  of  the  effects 
of  the  war  upon  life  insurance.  The  author  discusses  the  problems 
with  which  life  insurance  companies  were  confronted  during  the 
war.  Indeed,  in  reviewing  the  Eevenue  Act  (since  changed)  he 
states  that  no  definite  interpretation  could  be  given  of  "invested 
capital "  in  advance  of  a  ruling  from  the  Treasury  Department  not 
then  received.  It  is  strange  that  the  author  in  discussing  the  fall 
of  market  values  of  bonds  ignores  the  method  of  valuation  by 
amortization.  His  statement  that  the  market  value  of  securities  is 
the  value  usually  considered  is  not  correct. 

He  reviews  at  length  the  Government's  soldiers'  and  sailors'  life 
insurance  and  compensation  plans  and  contrasts  the  new  method 
with  the  pension  plan  hitherto  used  for  taking  care  of  disabled  and 
retired  soldiers  and  their  dependents,  pointing  out  the  superiority 
of  the  new  plan  over  the  old. 

'V\Tiile  a  natural  reluctance  on  the  part  of  the  Governments  of  the 
European  countries  to  increase  taxation  beyond  what  is  imme- 
diately necessary  is  foreseen,  there  is  forecast  a  still  further  de- 
velopment in  social  insurance  in  all  the  countries  at  war.  With 
the  increased  power  of  the  industrial  classes,  the  awakened  interest 
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of  these  classes  in  governmental  functions  and  the  recognition  by 
the  nation  as  a  whole  of  its  obligations  to  society,  further  develop- 
ments in  old-age  pensions  and  in  compensation,  sickness  and  unem- 
ployment insurance  are  likely  to  follow.  The  educational  effects 
of  Government  insurance  plans  forced  upon  the  Government  during 
the  war  are  likely  to  manifest  themselves  here  as  they  have  in  the 
European  countries.  The  author  writes:  "It  would  seem  safe  to 
predict  that  social  insurance  will  have  a  considerable  development 
in  the  United  States  in  the  near  future  and  that  part  of  this  de- 
velopment will  be  caused  directly  or  indirectly  by  the  war." 

On  somewhat  similar  lines,  chapters  are  devoted  to  reviews  of 
marine  and  fire  insurance.  How  necessary  it  was  for  the  Govern- 
ment to  assist  the  companies  in  providing  requisite  marine  coverage 
is  pointed  out.  The  different  methods  adopted  by  the  American 
and  British  Governments  are  reviewed  and  contrasted. 

In  the  appendices  are  given  transcriptions  of  the  Act  of  Con- 
gress establishing  the  Bureau  of  War  Eisk  insurance  and  amend- 
ments to  that  Act  together  with  copies  of  marine  policies  and  appli- 
cation forms  issued  by  the  Bureau.  There  are  also  copies  of  the 
forms  of  policies  used  in  Great  Britain  in  the  agreement  between 
the  British  Government  and  marine  companies  in  marine  insurance. 

American-Canadian  Mortality  Investigation,  1900-1915.  Con- 
ducted and  Published  by  the  Actuarial  Society  of  America 
with  the  cooperation  of  the  American  Institute  of  Actuaries 
and  the  National  Convention  of  Insurance  Commissioners. 
New  York,  1918.  Pp.  viii  -f  378. 
In  the  introduction  to  this  volume  is  given  the  history  of  the 
origin  of  the  mortality  investigation  now  published. 

In  August,  1911,  the  committee  on  "Eates  of  Mortality  and  In- 
terest" of  the  National  Convention  of  Insurance  Commissioners 
recommended  the  construction  of  a  new  mortality  table  based  upon 
recent  experience  amongst  insured  lives  and  appealed  to  the  Actu- 
arial Society  for  their  cooperation.  On  the  22d  of  June,  1915,  an 
agreement  was  reached  as  to  the  general  plans  of  the  investigation 
by  committees  of  the  Actuarial  Society,  the  American  Institute  of 
Actuaries  and  the  National  Convention  of  Insurance  Commis- 
sioners. From  that  time  the  investigation  was  carried  on  by  the 
Actuarial  Society  with  the  cooperation  of  the  committees  of  the 
other  two  bodies. 
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The  volume  reviews  the  purposes  of  the  investigation,  the  ma- 
terial used,  the  rules  applied  in  determining  the  exposures  and  the 
mechanical  methods  adopted  in  compiling  the  experience. 

The  experience  is  that  of  fifty-nine  American  and  Canadian 
companies  over  a  period  of  fifteen  years  from  policy  anniversaries 
in  1900.  The  unit  of  exposure  has  been  based  upon  amount  of 
insurance.  In  order  that  the  experience  of  the  larger  companies 
might  not  have  a  preponderating  influence,  a  plan  was  evolved  and 
put  into  effect  whereby  each  company  did  not  furnish  the  whole 
of  its  data.  The  larger  the  company  the  smaller  was  the  percent- 
age of  its  data  which  was  contributed.  This  was  accomplished  by 
restricting  the  data  of  each  of  the  larger  companies  on  issues  of 
1900-1914  to  a  percentage  based  upon  the  size  of  the  company. 
In  order  to  secure  statistics  evenly  distributed  throughout  each 
year,  each  company  supplied  its  percentage  from  the  first  numbers 
of  each  one  hundred  policies  issued. 

The  experience  under  policies  issued  upon  the  Ordinary  Life, 
Nineteen-  and  Twenty-Payment  Life,  Nineteen-  and  Twenty- Year 
Endowment  and  Ten- Year  Term  plans  is  that  which  has  been  in- 
vestigated. 

The  data  has  been  divided  into  four  classes,  namely,  American 
men,  Canadian  men,  American  women  and  Canadian  women. 
Bates  of  mortality  have  been  constructed  and  graduated  for  Amer- 
ican men  and  Canadian  men.  A  description  of  the  graduation  of 
the  mortality  tables  for  these  two  classes  is  given.  After  the  fifth 
policy  year,  the  select  rates  of  mortality  run  into  the  ultimate  curve. 

Extensive  tables  are  incorporated  showing  the  "  Entered,"  "  Ex- 
isting," "Withdrawn,"  "Dead,"  "Exposed  to  Eisk,"  and  "Eate 
of  Mortality"  for  each  age  at  entry  for  each  policy  year,  both  for 
American  men  and  Canadian  men.  For  these  two  classes,  tables  of 
mortality  are  given  based  upon  the  ultimate  death  rates.  Commu- 
tation columns  at  three  and  three  and  one-half  per  cent,  interest 
are  also  included,  together  with  net  premiums  for  quinquennial 
ages  upon  the  commoner  forms  of  policies.  Terminal  and  mean 
reserve  values  for  quinquennial  ages  at  entry  are  shown  for  the  first, 
third,  fifth,  tenth,  fifteenth,  twentieth  and  thirtieth  policy  years. 

For  American  women  is  given  a  comparison  of  the  actual  deaths 
with  the  expected  deaths  by  the  "  American  Men  "  ultimate  rate  for 
each  of  the  first  ten  policy  years  for  each  age  at  entry  and  also  for 
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all  policy  years  combined  excluding  the  first  five  years  and  exclud- 
ing the  first  ten  years. 

For  Canadian  women  are  given  the  "  exposed  to  risk  "  and  "  actual 
deaths  "  for  each  of  the  first  five  policy  years  by  age  at  entry  and 
for  the  whole  of  the  experience  with  the  first  five  years  excluded. 

A  general  comparison  is  also  given  of  the  actual  deaths  amongst 
American  women  with  the  expected  deaths  by  the  select  and  ulti- 
mate tables  for  American  men.  A  similar  comparison  is  made  of 
the  actual  deaths  amongst  Canadian  women  with  the  expected  by 
the  select  and  ultimate  tables  for  Canadian  men. 

In  the  appendix  appear  the  rules  and  instructions  under  which 
the  companies  contributing  their  experience  were  governed  in  fur- 
nishing it. 

Disabling  Sickness  Among  the  Population  of  Seven  Cotton-Mill 
Villages  in  South  Carolina  in  Relation  to  Family  Income. 
Edgar  Sydenstricker,  G.  A.  Wheeler,  Joseph  Goldberger.    Re- 
print 492,  United  States  Public  Health  Reports.     Washing- 
ton, 1919.    Pp.  16. 
Many  actuaries  are  interested  in  statistics  relating  to  disability. 
This  study  seeks  to  throw  light  on  the  relation  of  disability  to 
family  income.    The  subjects  are  4,161  white  persons  comprising 
cotton-mill  workers  and  their  households.    A  census  to  determine 
the  facts  as  to  disability  and  income  was  taken  during  the  months 
of  May  and  June,  1916,  the  income  being  based  upon  earnings  dur- 
ing the  15  days  preceding  the  enumerator's  visit.     The  earnings 
were  reduced  to  the  basis  of  "half -month  family  income  per  adult 
male  unit,"  obtained  by  dividing  the  family  income  by  the  sum  of 
all  the  units  in  the  family,  counting  adult  males  as  1,  adult  females 
as  .8,  and  children  from  .3  to  .9,  according  to  age  and  sex.    Follow- 
ing are  some  of  the  results  shown  by  the  authors : 


Half-month  Family  Income 
per  Adult  Male  Unit. 

Cases  oJ  Disabling  Sickness  per  1,000 
Persons  Considered,  May-June  Census. 

Per  Cent,  of  Possi- 
ble Working  Days 
Lost  from  Disa- 
bility by  Wage- 
Earners,  January- 
May,  1916. 

Wage-camlng 
Persons. 

Non  Wage-earning 
Persons. 

Less  than  $6.00 

80.0 
51.6 
18.8 
14.9 

40.2 

65.0 
45.8 
53.1 
22.5 

49.1 

5.9 
3.6 

2.6 
2.3 

3.6 

S6.00  to  $7.99 

$8.00  to  $9.99 

$10.00  and  over 

All  incomes 
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The  authors  point  out  that  the  study  does  not  show  to  what  ex- 
tent low  family  income  was  a  cause  of  higher  sickness  rates,  and 
to  what  extent  it  was  the  effect  of  disability.  Neither  is  it  clear  to 
what  extent  the  study  in  itself  indicates  a  real  connection  between 
generally  low  economic  status  and  disability,  and  to  what  extent  the 
results  are  simply  the  natural  results  of  the  method  of  tabulation. 
In  a  family  with  two  wage-earners,  for  example,  normally  of  better 
than  the  average  economic  status,  one  of  the  wage-earners  is  sick 
and  temporarily  off  pay  during  the  15  days  covered  by  the  study. 
Automatically  that  family  falls  into  one  of  the  lower  income  groups 
and  the  disability  is,  of  course,  charged  against  that  group. 

Standard  Mortality  Eatios  Incident  to  Variations  in  Height  and 
Weight  Among  Men.  Eeport  of  the  Joint  Committee  of  the 
Actuarial  Society  of  America  and  the  Association  of  Life  In- 
surance Medical  Directors.  New  York,  1918.  Pp.  23. 
The  original  report  on  the  Medico-Actuarial  Mortality  Investi- 
gation included  graduated  tables  of  mortality  ratios  by  groups  of 
ages  at  entry,  according  to  variation  from  average  weight,  but  irre- 
spective of  height.  Mr.  James  P.  Little  and  Mr.  P.  C.  H.  Papps 
subsequently  published  tables  in  the  Transactions,  based  upon  the 
same  experience,  but  with  the  weight-groups  subdivided  according 
to  height.  All  of  these  tabulations,  however,  left  something  still 
to  be  desired,  inasmuch  as  no  allowance  was  made  in  any  of  them 
for  the  preponderance  of  the  experience  of  the  early  policy  years 
in  the  data  employed.  The  Joint  Committee  of  the  two  bodies  has 
now  published,  as  a  continuation  of  the  Medico-Actuarial  Investi- 
gation, a  series  of  graduated  tables  in  which  correction  has  been 
made  for  the  excess  of  newly  selected  lives.  These  tables  give  mor- 
tality ratios  for  the  various  age-groups  according  to  departure  from 
average  weight,  measured  both  by  number  of  pounds  and  percent- 
ages, for  short  men,  men  of  medium  height,  and  tall  men  respec- 
tively. There  are  also  supplementary  tables  designed  to  show  the 
relative  mortality  on  overweights  insured  under  policies  which  limit 
the  risk  to  fifteen  or  twenty  years,  and  the  estimated  extra  mortality 
due  to  excessive  abdominal  girth. 
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Obituary. 

John  Jones  Beinkerhoff. 
Born,  September  20,  1848.  Died,  February  18,  1919. 
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JOHN  JONES  BRINKERHOFF. 

The  Society  is  again  called  upon  to  mourn  the  loss  of  one  of  its 
oldest  Fellows,  John  Jones  Brinkerhoff.  Born  near  Gettysburg, 
Pennsylvania,  September  20,  1848,  Mr.  BrinkerhofE  was  gradu- 
ated from  Pennsylvania  College  in  1869  and  from  the  law  school 
of  Union  University  in  1874. 

In  1878  he  entered  the  Insurance  Department  of  the  State  of 
Illinois  and  ten  years  later  became  its  actuary,  which  position  he 
held  until  November  15,  1908,  when  he  was  chosen  and  accepted 
the  position  of  actuary  of  the  Association  of  Life  Insurance 
Presidents, 

Mr.  Brinkerhoff  was  a  quiet,  unostentatious  man,  seeking  no 
notoriety,  and  was  little  known  by  many  of  the  younger  Fellows  and 
Associates  of  the  Society.  Those,  however,  who  had  the  pleasure 
of  his  personal  acquaintance  appreciated  the  quiet  strength  of  his 
character,  the  good  common  sense  he  brought  to  bear  on  all  the 
problems  before  him,  and  the  courtesy  he  showed  to  each  one  with 
whom  he  was  brought  in  contact. 

For  ten  years  he  served  the  Association  of  Life  Insurance  Presi- 
dents, retiring  from  active  service  on  the  31st  of  December,  1918, 
and  on  the  18th  of  the  following  February  he  passed  on,  leaving 
his  profession  the  richer  for  the  life  he  had  devoted  to  it. 
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Abstract  from  the  Minutes  of  the  Annual  ^Ieet- 
iNG  OF  THE  Actuarial  Society  of  America,  Held 
IN  New  York,  on  Thursday  and  Friday,  ISIay 
15  AND  16, 1919. 

Hotel  Astoe,  New  York:  City, 

May  15,  1919. 
FIEST  DAY. 

The  meeting  was  called  to  order  by  the  President,  Henry  Moir, 
at  11  o'clock  A.M. 

The  following  members  were  present: 


Alsop,  D.  G., 
Bagley,  W.  N., 
Blehl,  E.  M., 
Buchanan,  J.  D., 
Cameron,  W.  J., 
Cammack,  E.  E., 
Cann,  F.  E., 
Carpenter,  K.  V., 

COBUEN,  A., 

Cole,  R.  H., 
Cooper,  J.  J., 
Craig,  J.  D,. 
Craig,  J.  M., 
Cushman,  E.  W., 
Dark,  T.  A., 
Davis,  M., 
Dawson,  M.  M., 
Dow,  H.  B., 
Elston,  J.  S., 
Fackler,  D.  p., 
Fackler,  E.  B., 
File,  L.  K., 
Fitzgerald,  C.  R., 
Flanigan,  J.  E., 
Flynn,  B.  D., 
Gaines,  J.  M., 
Gaylord,  W.  S., 
GiBB,  J.  B., 


FELLOWS. 

Gore,  J.  K., 
Graham,  W.  J., 
Hallman,  M.  S., 
Hardcastle,  E.  E., 
Henderson,  E., 
Howe,  L.  H., 
Hunter,  A., 
Hunter,  E.  G., 
hutcheson,  w.  a., 
Jackson,  C.  W.^ 
JOFFE,  S.  A., 
Johnston,  F.  H., 

KiLGOUR,  D.  E., 

King,  W.  I., 
Laird,  J.  M., 
Langstafp,  M.  p., 
Linton,  M.  A., 
Little,  J.  F., 
McKechnie,  J.  B., 
Macaulay,  T.  B., 
Macfarlane,  TV., 
Maclean,  A.  T., 
Maclean,  J.  B., 
Marshall,  E.  W., 
Mead,  F.  B., 

MiLLIGAN,  S., 

MoiR,  H., 
Morris,  E.  B., 


Mowbray,  A.  H., 
Murphy,  E.  D., 
Nichols,  W.  S., 
Papps,  p.  C.  H., 
Parker,  J.  G., 
Perrin,  0.  W., 
Pipe,  S.  H., 
Eeiter,  C.  G., 
Ehodes,  E.  E., 
EicE,  H.  I.  B., 
EosE,  D.  H., 
Eydgren,  a.  a., 
Salter,  G.  F., 
Sheppaed,  H.  N., 
Stilwell,  S.  E., 
Strong,  W.  M., 
Tebbetts,  J.  W., 
Thompson,  J.  S., 
TOREEY,  M.  W., 
Welch,  A.  A., 
Whitney,  A.  W., 
Wolfenden,  H.  H., 
Wood,  A.  B., 
Woodward,  G.  B., 
woodwaed,  j.  h., 
Young,  W. 
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Allison,  S.  E., 
Allsteom,  H.  ^Y., 
Angell,  C.  H., 
Bain,  W.  A., 
Baeber,  W.  p., 
Barlow,  H.  C, 
Bassford,  H.  E., 
Birkenshaw,  J.  H., 
Bliss,  G.  I., 

BOSWORTH,   L.   A., 

Brown,  J.  C, 
Brown,  E.  G., 
buttolph,  h.  w., 
Davenport,  J.  S.,  Jr., 
Dickenson,  D.  S., 
Evans,  P.  H., 
Fairlie,  J., 
Fassel,  E.  G., 


ASSOCIATES. 

Fisher,  J.  W., 
Gerhard,  F.  B., 
Gould,  W.  H., 
Halliday,  W.  R., 
Hezlett,  E.  H., 
Hill,  E.  B., 
homans,  i.  s., 
Howell,  V., 
Hughes,  C., 
Johnston,  A.  W., 
Jordan,  F.  R., 
Kattell,  S.  C., 
Kaufman,  H.  N., 
Larkin,  H.  F., 
Leslie,  W., 
LiTHGOW,  J.  H.  F., 
Little,  R., 
Lundgren,  E.  a., 


Mabon,  J.  B., 
moulton,  c.  e., 
Peirce,  H.  H., 
Pettegrew,  a.  a., 
Reid,  E.  E., 
Riley,  A.  J., 
Ryan,  H.  E., 
Scott,  J., 
Smith,  C.  G., 
Smith,  E.  H., 
Smith,  F.  M., 
Smith,  V.  R., 
Stanley,  W.  N., 
Thomas,  E.  M., 
Washburne,  a.  C, 
Watson,  A.  D., 
Wheeler,  R.  P., 
Wheeler,  R.  A. 


The  presidential  address  was  delivered  by  the  President,  Mr. 
Henry  Moir. 

The  minutes  of  the  semi-annual  meeting  held  in  Montreal 
on  October  10  and  11,  1918,  were  approved  as  printed  in  the 
Transactions. 

The  Secretary  reported  that  the  Council  had  acted  favorably  on 
the  suggestion  of  the  Medical  Directors  Association  that  in  the 
fall  one  day  be  given  to  a  joint  meeting  of  the  two  societies. 

The  Treasurer's  report  was  read  and  approved. 

The  election  of  officers  and  members  of  the  Council  followed, 
resulting  as  follows: 

All  the  officers  were  re-elected : 

President  Henry  Moir. 

Vice-President William  A.  Hutcheson, 

Vice-President Arthur  B.  Wood. 

Secretary   Wendell  M.  Strong. 

Treasurer David  G.  Alsop. 

Editor  of  the  Transactions John  S.  Thompson. 

The  new  members  elected  to  the  Council  were : 

J.  H.  Woodward,  D.  E.  Kilgour,  H.  B.  Dow. 

Mr.  J.  K.  Gore  offered  the  following  resolution : 

"  Whereas,  the  Institute  of  Actuaries  of  Great  Britain  and  Ire- 
land has  offered  fraternal  greetings  and  congratulations  to  the 
Actuarial  Society  of  America  on  the  conclusion  of  the  war ;  and 
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"Whereas,  this  Society  appreciates  keenly  and  reciprocates 
fully  this  expression  of  the  brotherly  feeling  existing  between  the 
two  organizations: 

"  Therefore,  be  it  Kesolved,  that  the  Actuarial  Society  in  turn 
extend  to  the  Institute  of  Actuaries  its  congratulations  upon  the 
victorious  ending  of  the  war  and  the  heroic  part  taken  by  many  of 
its  members ;  and 

"  Be  IT  Eesolved  Further,  that  the  Fellows  and  Associates  of  this 
Society  rejoice  that  the  spirit  of  comradeship  and  mutual  helpful- 
ness, strong  though  it  has  been  in  the  past,  will  as  a  result  of  our 
common  efforts  and  aspirations  in  the  war,  be  even  stronger  in  the 
future,  uniting  us  more  firmly  than  ever  as  members  of  a  great 
profession  engaged  in  the  service  of  mankind." 

This  resolution  was,  on  vote,  carried  unanimously. 
The  Society  proceeded  to  the  reading  of  papers  as  printed  in 
the  Transactions. 

Afternoon  Session. 

Reading  of  papers  was  continued  and  the  discussion  of  the  paper 
presented  at  this  meeting  on  the  New  Mortality  Experience  was 
taken  up. 

At  5.30  P.M.  the  Society  adjourned  to  meet  for  dinner  at  7.15 
P.M.,  and  to  reassemble  for  business  at  11  o'clock  A.M.  on  the 
following  day. 

SECOND  DAY. 

Friday,  May  16,  1919. 

The  meeting  was  called  to  order  by  President  Henry  Moir. 

The  discussion  of  papers  presented  at  the  last  meeting  was 
taken  up. 

Upon  motion  it  was  voted  that  the  time  for  sending  in  discussions 
upon  the  paper  on  the  New  Mortality  Experience  be  extended  to 
May  31,  and  that  discussions  of  this  paper  also  take  place  at  the 
fall  meeting. 

On  motion  it  was  voted  that  the  paper  on  Heart  Murmurs  be 
printed  in  galley  and  sent  to  all  Fellows  and  Associates  in  the 
United  States  and  Canada. 

The  resolution  of  extending  good  fellowship  and  congratulations 
to  the  French  and  Belgian  Actuarial  Societies  was  offered,  and 
on  motion  unanimously  voted,  the  wording  of  the  resolution  to  be 
revised  by  Mr.  J.  K.  Gore  before  sending. 

The  latter  part  of  the  morning  was  devoted  to  questions  and 
answers,  it  being  understood  that  none  of  these  should  be  published. 

At  12.30  o'clock  the  meeting  adjourned. 
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EXAMINATIONS  OF  THE  SOCIETY. 

Held  on  May  21  and  22,  1919. 

Examination  Committee 

Chairman ROBERT  HENDERSON. 

,,.     ^.    .  JO.  W.  PERRIN, 

\  ice-l.nairmen -y  jQg^pH  h.  WOODWARD. 

ARTHUR  COBURN.  RAY  D.  MURPHY. 

MERVYN  DAVIS.  JOHN  G.  PARKER. 

JOHN  R.  LARUS.  A.  A.  RYDGREN. 

ALEXANDER  T.   MACLEAN.        H.  R.  STEPHENSON. 
ALBERT  W.  WHITNEY. 


EXAMINATION  FOR  ADMISSION  AS  ASSOCIATE 

Section  A — Part  I 

(a)  Given  that  1  foot  equals  30.480  centimeters,  that  the 
weight  of  one  cubic  centimeter  of  water  is  1  gram  and 
that  1  pound  avoirdupois  equals  453.59  grams,  find,  to 
the  nearest  ounce,  the  weight  of  a  cubic  foot  of  water. 

(6)  Find  the  cube  root  of  51645087424. 

(o)  Show  that,  ii  f{x),  a  rational  integral  function  of  x,  van- 
ishes when  X  =  a,  then  x  —  a  is  a  factor  oi  f(x). 

(6)  Factorize  a^(b  -  c)  +  b^(c  -  a)  +  c^{a  -  b) 
and  a^{b  -  c)  +  b*{c  -  a)  +  c^ia  -  b). 

(a)  Prove  that  the  roots  of  the  equation 

(x  —  a){x  —  b)  =  h?- 

are  always  real  for  real  values  of  a,  6  and  h. 
(6)  Show  that  if  x  is  real  the  expression 

x^  —  be 
2x  -  b  -  c 

has  no  real  values  between  b  and  c. 
Solve  the  equations 

,..    {xy  +  ab  =  2ax 
^  ^   I  a:V  +  a262  =  262^2 

(2)   V5x2  +  3^  +  16  _  V5a;2  +  3a;  -  6  =  11 
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5.  (a)  If  a/6  =  c/d  =  e//=  ..., 

then  each  of  these  ratios 

_  /  pg"  +  gc"  +  i'e"  +  "  '  \  ^'"^ 
~  \  pb''  +  gc?"  +  r/"  +  •  •  •  / 

where  p,q,r,  •  •  •  are  any  quantities  whatever. 

(b)  If  xl2  =  2//3  =  2/4  prove  that 

a;'' +  4      ?/2.|.9      g2  _{_  ig  ^  (a;  +  y  +  2)^  +  81 
x-f  2  "^2/  + 3  "^  2  +  4  a;  +  ?/  +  2  +  9 

6.  (a)  Sum  to  infinity  the  series 

1  +  (1  +  6)r  +  (1  +  6  +  62)r2 

+  (1  +  6  +  62  +  63)^  ^ 

6  and  r  being  proper  fractions. 
(6)  State  and  prove  the  rule  for  converting  a  recurring  deci- 
mal into  a  common  fraction. 

7.  (a)  Find  the  number  of  combinations  of  n  dissimilar  things 

taken  r  at  a  time. 
(6)  How  many  signals  can  be  made  with  5  lights  of  different 
colors  which  may  be  displayed  singly  or  any  number 
at  a  time,  side  by  side  or  one  above  another. 

8.  (a)  Show  that,  if  the  opposite  sides  of  a  quadrilateral  are 

equal,  the  quadrilateral  must  be  a  parallelogram. 
(6)  Through  a  given  point  P  draw  a  straight  line  APB  cut- 
ting two  given  lines  in  A  and  B  so  that  AP  equals  PB. 

9.  Show  that  the  sum  of  the  opposite  angles  of  a  quadrilateral 

inscribed  in  a  circle  is  equal  to  two  right  angles. 
What  does  this  proposition  become  in  the  limit  when 
two  of  the  angular  points  coincide? 

10.  (a)  From  a  point  P  straight  lines  PAB,  PCD  are  drawn  cut- 

ting a  circle  in  A,  B  and  C,  D;  show  that  PA  •  PB 
equals  PC  •  PD. 
(6)  Construct  a  circle  which  shall  pass  through  two  given 
points  and  touch  a  given  straight  line. 
How  many  solutions  are  there  in  general  and  what  ex- 
ceptions occur? 

11.  A  train  60  yards  long  passes  another  72  yards  long  traveling 

in  the  same  direction  on  a  parallel  line  in  12  seconds. 
Had  the  slower  train  been  traveling  half  as  fast  again, 
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it  would  have  been  passed  in  21  seconds.     Find  tlie 
speeds  at  which  the  trains  were  traveling. 

12.  (a)  If  o2  +  62  =  lab,  prove  that 

log  { l/3(a  +  &) }  =  l/2(log  a  +  log  h) 

(h)  Given  logio2  =  .3010300,  logwe  =  .4342945 

(1)  Find  log,  25,  and 

(2)  Solve  26'  =  5'  '  e^ 

13.  Given  x  =  .002.     Find  to  6  places  of  decimals  the  value  of 

4~\  1/2 

1+y)      -\-{l  +  x)-* 


(-1) 


-2 


14.  (o)  Define  circular  measure,  radian. 

Find  approximately  the  angle  subtended  by  the  moon 
at  the  eye  of  an  observer,  given  that  the  radius  of  the 
moon  is  1082  miles  and  its  distance  238,840  miles. 
(6)  Prove  geometrically  that 

sin  2a  =  2  sin  a  cos  a 

15.  (a)  Find  the  values  of  the  sines  and  cosines  of  the  angles 

7r/2  —  A  and  7r/2  +  A  in  terms  of  the  sines  and  co- 
sines of  A. 
(6)  In  any  triangle 

sin  A  +  sm  5  +  sm  C  =  4  cos  ^  cos  ^  cos  ^ 

16.  Prove  that  in  any  triangle 

(1)  a  =  6  cos  C  +  c  cos  B 

,^.  ^      B  -  C      h  -  c     .A 

(2)  tan -2-  =  ^-^^  cot  2- 

Is  either  of  these  formulae  of  practical  use  in  solving 
triangles?     If  so  explain  how  you  would  apply  it. 

17.  (1)  Find  the  length  of  the  tangent  from  the  point  {xiyi)  to 

the  circle 

x^  +  y^  +  2gx  +  2fy  +  c  =  0 

(2)  Find  the  locus  of  a  point  which  moves  so  that  the  ratio 
of  the  tangents  drawn  from  it  to  two  fixed  circles  is 
constant. 
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18.  Find  the  condition  that  the  straight  line  y  =  mx  +  c  may 

touch  the  parabola  y^  =  4aa;,  and 
Hence,  or  otherwise  find  the  locus  of  the  point  from 
which  tangents  to  the  given  parabola  are  at  right 
angles. 

19.  Find  the  equation  of  the  normal  at  the  point  (xi,  yi)  to  the 

ellipse 

^^  _L  ^  =    1 

a2  "^  62 

The  normal  at  the  extremity  of  a  latus-rectum  of  an 
ellipse  passes  through  one  end  of  the  minor  axis. 
Show  that  the  eccentricity  of  the  ellipse  satisfies  the 
equation  e*  +  e^  =  1. 

20.  From  the  following  trial  balance  as  of  Dec.  31st,  1918,  pre- 

pare a  profit  and  loss  statement  and  balance  sheet. 

Invested  Capital $  3,250 

Cash $1,477 

Sales 8,568 

Purchases 5,504 

Inventory  as  of  Jan.  1st.  .  1,765 

Discount  on  Sales 40 

Expenses 560 

Accounts  receivable 2,472 

$11,818  $11,818 

Merchandise  inventory  as  of  Dec.  31st,  1918,  $1,119 

Section  A — Part  II 

1.  The  rate  of  consumption  of  coal  by  a  locomotive  varies  as 

the  square  of  the  speed:  at  a  speed  of  16  miles  per 
hour  the  consumption  of  coal  per  hour  is  2  tons;  if 
the  price  of  coal  be  $5.00  per  ton  and  other  expenses 
of  running  the  train  $5,625  per  hour,  find  the  least 
cost  of  a  journey  of  100  miles. 

2.  (a)  Assuming  the  truth  of  the  Binomial  Theorem  for  a  pos- 

itive integral  index,  prove  the  truth  of  the  theorem  for 
a  positive  fractional  index. 
(6)  Show  that  in  the  expansion  thus  obtained  for  (1  +a;)" 
the  terms  beyond  a  certain  point  are  alternatively 
positive  and  negative. 
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3.  (a)  Deduce  the  expansion  of  loge  (1  +  x)  in  ascending  powers 
of  X. 
(b)  Find  the  limit,  when  x  approaches  zero,  of 

log.  {1  -h  x)  -  X 


4.  Give  the  rules  for  separating  a  fraction  into  its  partial  frac- 

tions. 
Find  the  coefficient  of  x"  in  the  expansion  of 

2x^  -  2a;  +  13 

2x2  +  7a;  +  3 

5.  Sum  to  n  terms  the  series 

^^   1-2    2^2-3     22^3-4    23^4-5    2^  ^ 
(2)  whose  nth  term  is 

n*  +  2n^  +  n2  -  1 

6.  Given  p  -\-  q  +  r  things  of  which  p  are  alike  of  one  kind, 

q  are  alike  of  another  and  the  rest  all  different,  find 

(1)  the  number  of  different  arrangements  which  may 
be  made,  taking  all  of  the  things  at  a  time, 

(2)  the    total    number    of    different    combinations 
which  may  be  made  by  taking  one  or  more  things. 

7.  Show  that  the  number  of  combinations  n  together  of  2n 

things,  n  of  which  are  alike  and  the  rest  all  different, 
is  2". 

8.  Three  marksmen  A,  B,  C,  fire  a  volley  at  a  target  and  it  is 

found  that  two  shots  hit.  If  on  the  average,  A  can  hit 
the  target  4  out  of  5  times,  B  3  out  of  4,  and  C  2  out  of 
3,  what  is  the  probability  that  it  was  C  who  missed? 

9.  Of  m  registered  men  who  have  been  listed  as  fit  for  military 

service,  n  are  drafted  by  lot  to  be  assigned  as  follows, 
p  to  the  infantry,  q  to  the  cavalry,  r  to  the  artillery, 
s  to  the  aviation  corps  and  t  to  the  navy. 
Find  the  probability  that  2  specified  registrants  will  be 
drafted  and  assigned  to  different  branches  of  the  ser- 
vice. 
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10.  Find  the  probability  that  each  face  will  turn  up  at  least  once 

in  n  throws  with  a  cubical  die  for  the  two  cases  where 
(1)  n  =  6,  (2)  n  =  7. 

11.  Test  for  convergency  the  series 

1  +  V2  "^  1  +  2  V3       "  *       1  +  n  VnTl 

12.  Establish  the  relations  between  A  and  E  (where  Eun  =  Wn+i). 

If  8,  5^,  5^,  •  •  •  represent  the  successive  orders  of  differ- 
ences for  unit  intervals  and  A,  A^,  A^,  •  •  •  the  differ- 
ences when  the  interval  is  m,  show  that 

8u„  =  —  '  Aw„ ^r-T-  A^Un 

(^-l)(2^-l).  .. 

and  write  down  the  coefficient  of  A'Wn  in  this  expansion. 

13.  (a)  Of  a  complete  series  of  n  +  2  values  of  a  function  corre- 

sponding to  equidistant  values  of  the  variable,  n  are 
given.  Show  how  to  determine  the  values  of  the 
missing  terms. 
(6)  Apply  your  method  to  determine  u^  and  We  given  Ui  =  2, 
W2  =  4,  Us  =  8,  W4  =  16  and  W;  =  128,  and  explain 
why  the  values  found  do  not  agree  with  those  given 
by  completing  the  series  of  the  powers  of  2. 

14.  Explain  briefly  the  advantages  obtained  by  using  "central 

difference"  formulae  for  interpolation  in  lieu  of  the 
ordinary  difference  formulae. 
Obtain  a  formula  giving  w„  in  terms  of  Uo  and  its  central 
differences  up  to  and  including  the  fourth. 

15.  (o)  Show  that 


d{uv)  _     dv    ,      du 
dx  dx        dx 


(h)  Differentiate 


m  iog(f:) 


and  (2)  x^  +  x^ ''  with  regard  to  x 
and  (3)  a;"""'  *  with  regard  to  sin"^  x. 
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16.  (a)  li  y  =  f{x)  represent  a  plane  curve  referred  to  rectang- 

ular axes  what  information  is  given  by  the  signs  of 

ax         dx^ 
Draw  curves  fulfilling  the  following  conditions : 

(1)  -^  positive,  -j-^  positive, 

(2)  -£_  positive,  ^  negative, 

dv  d^v 

(3)  —■  negative,  ^  positive, 

/4N  dy         X-       d^V 

(4)  ^  negative,  ^^  negative, 

over  the  portions  taken. 
(6)  If    y   be   a   function    of    x   defined    by   the   equation 
<pi^)  y)  =  0,  show  that 

d(p 
dy  _  dx 
dx  dip 

dy 

17.  (a)  Define  maximum  and  minimum  values  and  find  the  con- 

ditions for  the  existence  of  such  values  in  the  case  of 
a  function  of  single  variable. 
(b)  Find  the  maximum  or  minimum  values  of  the  functions 


(-iy 


and  sin'  6  cos  6. 


18.  (a)  If  R  be  radius  of  the  circle  circumscribing  the  triangle 
ABCf  show  that 

^  7.  ^ 

2R  = 


sin  A      sin  B      sin  C 

(6)  Hence  or  otherwise,  show  that  if  a  variable  triangle  ABC 
be  inscribed  in  a  fixed  circle  and  that  if  da,  db,  dc  be 
the  increments  in  the  lengths  of  the  sides  due  to  an 
indefinitely  small  displacement,  then  in  the  limit 

da      ,      db      ,      dc         ^ 
H — I — 5   I   „„„  n  ~  ^ 


cos  A      cos  B      cos  C 
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19.  Evaluate  the  integrals 
(1)  j^a^Mog, 


(2)/ 


xdx 

dx 


x-yjx^  —  a^ 
a^dx 


Sx  +  2 
dx 


V(a;  -a)03  -  x) 

20.  (a)  If    ^^  =f{x)    show    that  £  f(x)dx  =  F(6)  -  F(a) 

stating  clearly  the  conditions  assumed  in  your  proof. 
(6)  Show  that,  approximately, 

J     Uxdx  =  o  (w_a  +  4lfo  +  Wo) 

Section  B — Part  I 

1.  (a)  Show  by  general  reasoning  the  relation  existing  between 

the  forces  of  interest  and  discount  corresponding  to  the 
same  effective  rate  of  interest. 
(b)  Find  the  amount  of  a  continuous  30-year  annuity  on 
the  assumption  of  interest  at  6  per  cent,  per  annum 
convertible  annually.  Ignore  all  decimals  beyond  the 
fourth  place.     Given: 

loge  5.7380  =  1.746 

2.  (a)  A  $1,000  claim  is  settled  in  40  equal  annual  installments 

certain,  the  first  payment  at  once.  Assuming  that  the 
company  guarantees  3  per  cent.,  and  nets  4^  per  cent, 
on  its  invested  funds,  what  surplus  interest  could  be 
paid  at  the  end  of  the  first,  second,  twentieth  and  for- 
tieth years,  respectively?  Ignore  any  expense  item. 
Given : 

v^o  @  3  per  cent.  =  .30656 

^20  "         =  .55368 

(6)  Given  that  the  present  value  a  of  an  n  year  annuity  lies 
between  a'  and  a"  at  rates  i'  and  i",  respectively;  prove 
that  the  following  expression  is  approximately  correct. 

a"{i  -  i')  -  a'(i  -  i")  =  a{i"  -  i') 
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3.  The  Investment  Department  of  your  company  requests  you 

to  design  a  card  on  which  may  be  entered  the  amortiza- 
tion items  as  of  December  31st  of  each  year  of  the  bonds 
owned  by  the  company.  Illustrate  the  use  of  your 
card  by  making  the  complete  entries  for  the  years  1919 
and  1920  on  $100,000  of  5  per  cent,  bonds,  interest 
payable  semi-annually,  maturing  at  par  at  the  end  of 
three  years.  Assume  the  date  of  purchase  August  1, 
1919,  and  that  the  bonds  yield  4  per  cent,  convertible 
half-yearly.     Given : 

aej  @  2  per  cent.  =  5.60 

4.  (a)  Given: 

^96  =  5 
t97  =  3 
^8=2 

Z99  =  1 

^100  =  0 

evaluate  the  following  probabilities  for  four  lives,  each 
aged  96: 

(1)  That  the  first  death  will  occur  in  the  third  year 

from  the  present  time. 

(2)  That  the  fourth  death  will  occur  in  the  third  year 

from  the  present  time. 

(3)  That  at  least  two  will  be  dead  by  the  end  of  two 

years. 

(4)  That  one  will  die  in  each  of  the  following  four  years. 
(6)  Calculate  in  respect  of  one  life  aged  96: 

(1)  The  curtate  expectation  of  life. 

(2)  The  "vie  probable." 

(3)     12^98 

(c)  The  complete  expectation  of  life  is  generally  derived  from 
the  curtate  expectation  by  the  addition  of  .5  to  the 
latter  value.  What  limitation  must  be  kept  in  view 
when  this  procedure  is  applied  to  joint  life  expectations? 

5.  Derive  the  formulas  you  would  use  to  calculate  the  net 

annual  premium  at  age  35  for  a  policy  providing  SI, 000 
insurance  to  age  60  together  with  a  life  annuity  of  $100 
per  annum  beginning  at  that  age  and  with  the  provision 
that  if  death  occur  before  the  annuity  payments  amount 
17 
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to  $1,000,  (1)  the  balance  will  be  paid  in  one  sum;  (2) 
the  annuity  will  be  continued  to  the  estate  of  the  in- 
sured until  $1,000  shall  have  been  paid. 

6.  (a)  With  only  a2o  =  20,  aso  =  18  and  io|a2o  =  12  at  your 

disposal,  find  approximately  a^tiWi  and  io||a2o. 
(6)  Having  given  that  $50  is  the  net  annual  life  premium 
at  age  60  for  $1,000  on  a  certain  mortality  table  with 
4  per  cent,  interest  and  that  $45.36  is  the  corresponding 
premium  on  another  mortality  table  having  the  same 
annuity  values  as  those  of  the  former  table,  determine 
the  rate  of  interest  used  in  conjunction  with  the  latter 
table. 

7.  An  annuity  of  one  to  the  last  survivor  of  three  lives,  x,  y  and 

2,  is  to  be  divided  equally  between  x  and  y  during  their 
joint  lives.  If  x  dies  first,  y  and  z  are  to  enjoy  it  equally 
during  their  joint  lives  and  the  survivor  of  them  is  to 
have  the  whole;  but  if  y  dies  first,  x  is  to  enjoy  the  whole 
during  his  life  and  after  his  decease  the  whole  annuity 
goes  to  z.  Find  the  value  of  their  respective  shares 
and  prove  your  result. 

8.  Your  company  enters  into  the  following  agreement  with  100 

persons,  each  being  60  years  of  age:  For  a  deposit  of 
$1,000,000,  the  company  will  pay  the  sum  of  $5,000  at 
each  death  during  20  years  and  at  the  end  of  the  20th 
year,  the  company  agrees  to  pay  an  annuity  to  each 
survivor.  You  are  asked  to  compute  the  amount  the 
company  can  afford  to  pay  each  survivor  annually,  on 
the  assumption  that  the  fund  will  earn  4  per  cent,  per 
annum.     Given : 

il/eo  =  3190 

Z>6o  =  5320 
A^8o  =  2690 
A^8i  =  2110 
V  @  4  per  cent.  =  .96 

9.  A  survivorship  annuity  of  $100  payable  half-yearly  until 

death  to  a  person  aged  26  after  the  death  of  a  person 
aged  32  is  to  be  paid  for  by  an  annual  premium  re- 
turnable if  the  life  aged  26  fails  before  the  life  aged  32. 
Compute  the  annual  premium  which  shall  give  the 
grantor  a  loading  of  15  per  cent,  having  given  the 
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following  values  on  the  assumption  of  4  per  cent, 
compound  interest: 

a26  =   17.50  026:32  =   14.10 

-4.26  =      .30  A26-M  =      -40 

^25:31   =    1761  ASf26:32    =    1620 

026:31    =    1730  Dz6,32   =   9 

*S25:32   =    1650 

10.  Find  the  net  annual  premium  for  a  20-year  endowment 

policy  on  the  life  of  a  man  now  aged  35  if  interest  @  3 
per  cent,  on  each  year's  net  premium,  up  to  and  in- 
cluding the  twentieth  year  or  the  year  of  previous 
death,  is  to  be  paid  in  addition  to  the  face  of  the  policy. 
Assume  that  the  company  realizes  3  per  cent,  on  its 
invested  funds.     Prove  your  result  by  general  reasoning. 

11.  (a)  An  applicant  aged  30  wishes  to  purchase  an  annuity 

which  will  pay  him  $1,000  every  seventh  year.  How 
would  you  approximate  the  net  single  premium? 
(6)  Express  in  symbols  of  commutation  columns,  the  net 
single  premium  for  a  policy  payable  only  if  x  and  y  die 
within  n  years.  What  would  be  your  recommendation 
if  a  similar  contract  with  annual  premiums  were  re- 
quested? 

12.  (a)  Define  Wa,  and  show  in  detail  how  to  express  Qx  in  terms 

of  rrix. 

(b)  Given  a  table  of  nix,  show  how  you  would  construct  a 

mortality  table. 

(c)  Differentiate  between  2  Yo/To  and  eo- 

13.  With  what  functions  could  we  enter  ordinary  annual  or 

single  premium  conversion  tables  to  obtain 

(1)  P.^\ 

(2)  Al^ 

(3)  Aj^ 

14.  How  would  you  proceed  to  calculate  and  verify  a  table  of 

STTi  ^t  a  specified  rate  of  interest?  If  the  working  sheets 
had  been  mislaid  after  the  results  had  been  copied, 
how  could  you  test  the  accuracy  of  the  work? 

15.  (a)  Derive: 

(1)  Pl.V^ 

(2)  Pi,. 

(o)    i^xy:x 
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(6)  What  medical  examination  should  be  required  in  each 
of  the  above  cases? 
16.  Derive  and  explain  a  formula  for  a^^''\x  and  hence  deduce 
an  expression  for  ay^^li. 

Section  B — Part  II 

1.  Derive  the  summation  formula  which  you  would  use  in 
determining  the  value  of  dx,  given  the  necessary  values 
of  Ix  and  v'  at  equidistant  intervals.  If  you  do  select 
the  formula 


/»00 

Jo 


,1  1  duo  ,     1     (Puq 

Wxda; -h  2^0-^2"^  + 720  *dF 


give  your  reason.     To  what  degree  would  your  solution 
be  approximate? 

2.  (a)  Derive  the  value  of  dLxjdx  and  express  the  value  of  the 

central  death  rate  in  terms  of  Lx  and  its  derivative. 
(6)  Discuss  the  shape  of  the  curve  representing  the  deaths 
when  the  force  of  mortality  is  expressed  by  Makeham's 
law,  /u,  =  A  +  Be 

3.  Express: 

(1)  o-T^]^ 

(2)  Zf,. 

(3)     Ax\yz 

as  definite  integrals,  giving  in  each  case  an  expression 
for  n  in  the  reducing  formula 


f 


Uxdx  =  n{.28wo  +  1.62w„  +  2.2w3n  +  1.62w5n+.56w6n+1.62M7n} 


4.  (a)  Prove  that  _        _ 

_J_    dN^    dMx 
'''      Dl'  dx  '   dx 
(6)  Prove 

t  •  tPxiJ-x+t '  dt. 


-r 


Derive  the  same  equation  by  general  reasoning, 
(a)  Give  the  usual  expressions  for  nVx  in  terms  of   d  (if 
necessary)  and 

(1)  Px  and  ttx+n 

(2)  Ox  and  ax+« 
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(3) 

P., 

di+n  and  . 

4x+n 

(4) 

P. 

and  Px+n 

(5) 

P., 

Px+»  and 

dx+n 

(6) 

A. 

and  Ax+n 

(7) 

P., 

P^+n  and  Ax+n 

(b)  Determine  the  value  of  nVn  nV'^n,  and  n-.tVx  when  i 
equals  0. 

6.  Prove  from  first  principles  that 

(P.ri  -  t;  +  l)(iVx  -  N.+n)  -  (Dx  -  D.+n) 

=  1  -  g'-g"-g"'"-g^'+''-^'>' 
where  ^'  =  1  -  iF..r,,  g"  =  1  -  iFx+nTiTi,  etc. 

7.  Show  that  a  mortality  table  may  be  constructed  having  the 

same  whole  life  policy  values  as  another  given  table. 
Compare  the  rates  of  mortality  in  the  two  tables. 
Under  what  conditions  will  policy  values  remain  equal 
with  a  variation  in  the  rate  of  interest? 

8.  Deduce  Fackler's  accumulation  formula  and  illustrate  its 

application  to  (1)  a  full  preliminary  term  endowment, 
and  (2)  an  annual  premium  deferred  annuity  providing 
for  a  return  of  all  net  premiums  paid  in  the  event  of  the 
death  of  the  annuitant  prior  to  the  end  of  the  deferred 
period. 

9.  Express  nFx^"^  in  terms  of  „Fx  and  the  mthly  premium  and 

interpret  your  result. 

10.  (a)  Give  the  value  of  an  annual  premium  life  continuous 

installment  policy  (1)  before  the  policy  becomes  a  claim 
by  death  of  the  insured  and  (2)  after  the  policy  has 
become  a  claim. 
(6)  Give  four  instances  of  negative  policy  values  and  show 
in  each  case  how  the  difficulty  may  be  met. 

11.  A  policy  for  a  term  of  n  years  is  granted  to  a  life  aged  x  at  an 

annual  premium  with  the  option  of  conversion  at  the 
end  of  the  term  to  endowment  assurance  maturing  at 
age  X  -{■  n  +  t  on  payment  of  the  normal  yearly  pre- 
mium at  age  x  +  n.  Find  expressions  for  the  value  of 
the  policy  on  a  select  basis,  (1)  at  the  end  of  the  (n~  l)th 
year  and  (2)  at  the  end  of  the  {n  +  l)th  year,  assuming 
the  option  to  have  been  exercised. 
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12.  (a)  Determine  the  reserve  at  the  end  of  the  tth  year  for  an 

annual  premium  policy  providing  for  $1,000  of  insur- 
ance on  the  life  of  a  person  aged  x,  together  with  com- 
pound interest  thereon  at  rate  j  from  the  date  of  issue 
to  the  end  of  the  year  of  death.  The  reserve  is  to  be 
computed  at  rate  i. 
(h)  Express  the  nth  year  reserve  of  a  i-year  pure  endowment 
in  terms  of  P^^  and  P^jj-     Interpret  your  answer. 

13.  (a)  Beginning  with  the  year  1880,  sketch  briefly  the  con- 

ditions which  led  up  to  the  Armstrong  investigation. 

(6)  Discuss  briefly  the  Select  and  Ultimate  method  of  valua- 
tion. 

(c)  Compare  in  a  general  way  the  relative  magnitude  of  the 
reserves  on  ordinary  life  policies  under  select,  ultimate 
and  aggregate  tables  computed  from  the  same  experi- 
ence. 

14.  (a)  Draft  a  double  indemnity  provision  to  be  incorporated 

in  the  policies  of  a  life  insurance  company. 
(6)  Set  forth  your  reasons  for  and  against  the  incorporation 

of  such  a  clause  in  life  insurance  contracts, 
(c)  If  the  clause  is  adopted,  how  would  you  limit  its  use? 

Why? 

15.  (a)  Draft  a  policy  clause  covering  the  misstatement  of  age. 

Discuss  the  method  of  charging  the  difference  m  pre- 
miums with  compound  interest  to  correct  under- 
statement of  age  discovered  while  the  contract  is  in 
force.  Suggest  an  alternative  method. 
(6)  Draft  a  clause  to  be  included  in  an  ordinary  life  policy 
with  disability  and  double  indemnity  benefits  providing 
for  the  right  to  change  to  other  plans  of  insurance. 
What  limitations  would  you  impose  and  why? 

16.  (a)  Derive  both  algebraically  and  by  general  reasoning  the 

formula 


par    ^ 


IT 


m 


If  commutation  columns  for  each  age  at  entry  are 
available,  how  would  this  formula  be  modified? 
(6)  Determine  the  annual  premium  for  a  total  and  permanent 
disability  annuity  of  one  dollar,  under  an  ordinary  life 
policy,  first  payment  to  be  made  one  year  after  the 
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end  of  the  year  in  which  disability  occurs  and  to  con- 
tinue throughout  the  disabled  lifetime  of  the  insured. 
In  this  case,  assume  disability  must  commence  prior 
to  age  60. 


EXAMINATION  FOR  ADMISSION  AS  FELLOW 
Part  I 

1.  Show  how  you  would  determine  the  constants  in  Makeham's 

formula  by  the  method  of  least  squares. 

2.  Give  a  short  account  of  the  methods  used  in  the  compilation 

of  the  data  for  the  AM  and  C"^^  tables  (American- 
Canadian  Mortality  Investigation)  referring  to  ages 
at  entry,  deaths,  existing,  withdrawals  and  termina- 
tions. 

Give  the  formulae  for  the  Exposed  to  Risk,  used  in 
these  tables. 

3.  Show  how  you  would  construct  a  mortality  table  from  census 

returns  and  records  of  births  and  deaths.  Explain 
fully  how  you  would  deal  with  infantile  ages. 

What  method  of  graduation  would  you  adopt? 
Give  your  reasons  for  your  selection. 

4.  Describe  the  sources  and  characteristics  of  the  United  States 

Life  Tables,  1910. 

5.  What  has  been  the  mortality  shown  under 
(a)  Automatic  paid-up  assurance? 

(h)  Automatic  extended  assurance? 
Give  the  sources  of  your  information. 

6.  State  briefly  the  source  of  the  American  Experience  Table 

and  any  information  you  have  concerning  the  gradua- 
tion of  this  table. 

7.  A  life  insurance  company  that  heretofore  has  issued  only 

standard  insurance  has  had  an  unfavorable  mortality 
among  overweights.  Draft  a  report  to  the  executive 
officers  on  the  matter  and  make  recommendations  as 
to  the  future  treatment  of  this  class  of  applicants. 

In  your  report  discuss  sub-standard  insurance  on 
this  class  covering  the  limitation  of  this  business  to 
endowment  plans  and  the  desirability  of  all  regular 
plans, 
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(a)  With  an  extra  premium. 
(6)  At  an  advanced  age. 

8.  How  would  you  treat  the  following  applicants  for  insurance 

and  what  particulars  would  j'-ou  require  outside  of  the 
ordinary  application  and  examination  in  each  case? 

(a)  An  applicant  who  gives  a  history  of  intemperance 

five  years  previous  to  the  application. 

(b)  An  applicant  applying  for  $25,000  insurance  who 

gives  a  personal  history  of  ulcer  of  the  stomach 
four  years  ago. 

(c)  A  Chinese  merchant  living  in  one  of  the  Pacific 

coast  cities  of  the  United  States  or  Canada. 

(d)  A  foreman  in  a  concentrate  mill. 

(e)  An    applicant    age    30,    ten    pounds    underweight 

giving  a  history  of  pleurisy  four  years  ago. 
State  the  reasons  for  your  actions. 

9.  The  annual  statement  of  a  mutual  life  insurance  company 

established  forty  years  ago  gives  the  following  infor- 
mation: 

Total  insurance  in  force • $120,000,000 

Admitted  assets • 20,000,000 

Liabilities • 18,500,000 

Surplus 1,500,000 

The  company  is  considering  the  advisability  of 
removing  the  war  clause  from  its  policy  contracts. 
Draft  a  report  on  the  subject  recommending  the  course 
you  would  adopt. 
10.  An  office  doing  a  world-wide  business  is  endeavoring  to 
increase  the  amount  of  endowment  assurance  which  it 
will  write. 

What  special  forms  of  endowment  assurance  would 
you  recommend  the  company  to  feature?  State  your 
reasons  and  the  basis  of  the  premiums  you  would 
employ  for  any  special  plan. 

What  would  be  the  basis  for  the  calculation  of  pre- 
miums on  lives  resident  in  the  United  States  or  C&nada 
and  on  lives  resident  in  the  Tropics,  on  the  following 
plans : 

1.  Regular  endowment  contracts? 

2.  Double  endowment  contracts? 
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3.  Child's  endowment  assurance  providing  return  of 
premiums  without  interest  in  event  of  death  of 
assured  within  the  endowment  period,  the  pre- 
miums to  cease  in  event  of  the  death  of  the  parent 
or  guardian  within  the  endowment  period? 

11.  A   company   is    issuing    industrial    insurance    only.     State 

the  basis  and  the  formula  you  would  use  for  the  cal- 
culation of  a  scale  of  rates  for  insurance  payable  at 
death  with  premiums  payable  for  the  whole  term  of  life. 

12.  A  mutual  company  which  has  done  an  expanding  new  busi- 

ness based  its  premiums  prior  to  January  1,  1900,  on 
4  per  cent,  interest.  Since  that  date  its  premiums  have 
been  based  on  3  per  cent,  interest.  Up  to  the  present 
time  the  4  per  cent,  business  has  been  valued  on  a  4 
per  cent,  basis  and  the  3  per  cent,  business  on  a  3  per 
cent,  basis.  The  company  is  considering  the  advis- 
ability of  valuing  all  its  business  on  a  3  per  cent,  basis. 
Draft  a  memorandum  indicating  the  points  which 
should  be  kept  in  view  and  the  steps  which  you  would 
take  to  test  the  effects  of  such  a  change. 

13.  Outline  briefly  the   "Full  Preliminary  Term"   method   of 

valuation.     What  are  its  advantages  and  disadvantages? 

What  is  the  "  Modified  Preliminary  Term  "  method 
adopted  by  the  State  of  Ohio? 

What  modification  of  the  full  net  premium  valuation 
is  authorized  under  the  Canadian  Insurance  Act? 

14.  A  policyholder  has  an  ordinary  life  policy,  seven  years  in  force, 

for  $5,000  issued  at  age  35.  He  wishes  to  change  this 
policy  into  an  ordinary  life  contract  providing  a  con- 
tinuous monthly  income,  to  his  wife,  present  age  40,  such 
income  to  be  guaranteed  for  240  months  certain,  the  new 
contract  to  involve  a  premium  approximately  equal 
to  the  premium  he  now  pays.  Outline  the  full  terms  of 
change  which  you  would  lay  before  him. 

15.  State  the  advantages  and  disadvantages,  from  the  point  of 

view  of  the  company  of  policies  that  guarantee  the  full 
reserve  on  surrender  after  premiums  have  been  paid 
for  three  years  and  that  do  not  provide  any  surrender 
value  until  then. 

16.  Five  years  ago  your  company  issued  a  joint  ordinary  life 

policy  for  $10,000  on  two  lives  then  aged  40  and  35 


266  EXAMINATIONS   OF   THE  SOCIETY. 

respectively.  It  is  desired  to  change  the  insurance  to 
single  life  insurance,  dating  from  the  original  issue,  of 
$10,000  on  each  of  the  lives. 

Upon  what  terms  and  conditions  would  you  make  the 
change  under  normal  conditions? 

Suppose  you  are  reliably  informed  that  the  elder  life 
is  intemperate  in  his  habits  as  to  alcohol.  How  would 
you  modify  your  usual  method  of  handling  the  change? 

Part  II 

1.  What  factors  are  employed  in  the  distribution  of  surplus  by 

(a)  The  two  factor  method? 
(6)  The  three  factor  method? 
(c)  The  four  factor  method? 

Which  method  do  you  favor?  State  the  reasons  for 
your  choice. 

2.  The  annual  dividends  of  a  mutual  life  company  are  calculated 

according  to  the  contribution  system.     The  factors  are: 

Surplus  interest  based  on  4.6  per  cent. 

Mortality  gain  25  per  cent. 

Expense  charge  6}/2  per  cent,  of  annual  premium  of 
the  plan  plus  63^  per  cent,  of  annual  premium  of  cor- 
responding ordinary  life. 

The  amount  of  expense  charge  is  ascertained  for 
each  age  and  plan  and  deducted  from  the  corresponding 
loading,  the  balance  is  improved  at  4.6  per  cent,  interest 
for  one  year  and  the  total  amount  is  used  as  the  gain 
from  loading. 

You  are  asked  to  ascertain  if  the  distribution  is 
equitable  as  between  various  classes  of  policyholders. 
State  generally  how  you  would  conduct  the  necessary 
investigations. 

3.  The  directors  of  a  stock  life  insurance  company  call  for  a 

report  from  the  actuary  of  the  relative  merits  from  the 
point  of  view  of  the  policyholder,  agent  and  company  of 
ordinary  life,  and  20-year  endowment. 

State  generally  how  you  would  conduct  the  necessary 
investigations  and  in  particular  show  how  the  question 
of  the  relative  profit  to  the  company  of  the  two  forms 
of  policy  might  be  answered  in  a  clear  and  compre- 
hensive manner. 
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4.  What  are  the  accounts  required  in  the  Board  of  Trade  returns 

for  the  United  Kingdom  of  Great  Britain  and  Ireland. 

(a)  For  its  annual  statement? 

(6)  For  its  quinquennial  statement? 

What  are  the  main  principles  of  valuation  which  are 
indicated  by  the  schedule  required  in  the  Board  of 
Trade  returns? 

5.  Explain  how  the  Gain  and  Loss  Exhibit  item  of  "  Profit  on 

account  of  Total  and  Permanent  Disability  Benefits  " 
can  be  calculated,  showing  how  each  item  entering  into 
the  calculation  is  arrived  at. 

6.  (a)  A  §100,000  block  of  5  per  cent,  semi-annual  bonds  is 

shown  as  an  asset  on  December  31,  1917,  at  their 
amortized  values,  exclusive  of  accrued  interest,  of 
$105,719.40,  based  on  an  interest  yield  of  43^  per  cent. 
W^hat  entries  will  be  shown  for  the  year  1918  in  Income 
and  Disbursements  and  the  Gain  and  Loss  Exhibit 
because  of  these  bonds? 
(6)  If  the  bonds  had  been  sold  on  January  1,  1918,  for 
$104,000  what  would  these  entries  have  been?  Would 
any  of  these  entries  have  been  affected  if  $1,719.40  had 
been  deducted  for  these  bonds  in  "Assets  Not  Ad- 
mitted."    Why? 

7.  An    American   life   insurance    company   with    considerable 

assets  is  considering  the  question  of  investing  part  of  its 
rapidly  increasing  funds  in  mortgages  of  farm  proper- 
ties in  Canada  and  you  are  asked  for  your  opinion. 

State  the  advantages  and  disadvantages  of  this  class 
of  investments. 

Outline  the  organizations  you  would  establish  to 
procure  these  mortgages  and  properly  safeguard  the 
funds  of  the  company. 

8.  Give  particulars  of  any  important  investigation  which  has 

been  made  into  the  sickness  and  mortality  experience 
of  any  fraternal  order  with  which  you  are  familiar. 

9.  What   information    would   you   secure   in    considering   the 

purchase  of 
(a)  Municipal  bonds? 
(6)  Electric  light  companies'  Securities? 
10.  What  are  the  main  points  of  difference  between  the  banking 
systems  of  the  United  States  and  Canada? 
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11.  Gresham  stated  that  "Bad  money  drives  out  good." 

Comment,  with  special  reference  to  present  day 
currency  conditions. 

12.  What  effects  have  war  conditions  produced  on  the  classes  of 

investments  held  by  life  insurance  companies  in  the 
United  States  and  Canada? 

To  what  extent  are  these  effects  likely  to  prove 
permanent? 

13.  Enumerate   the    chief   differences    between    the    Dominion 

Insurance  Act  of  Canada  and  the  Insurance  Laws  of 
the  State  of  New  York. 

14.  A  municipality  of  moderate  size  wishes  to  establish  pension 

provisions  for  its  employees:  namely,  policemen, 
firemen,  laborers,  teachers  and  clerical  staff.  The 
policemen,  firemen  and  teachers  have  separate  pension 
funds  already  in  existence  but  these  have  been  found  to 
be  in  an  insolvent  condition.  Draft  a  full  outline  of 
recommendations  with  reasons  therefor  which  you 
would  present  to  the  local  government  as  the  result  of 
an  assumed  investigation. 

15.  A  large  corporation  decides  to  establish  a  pension  plan  for 

its  employees,  the  benefits  of  which  are  as  follows : 
(a)  A  weekly  pension  beginning  at  age  65  or  upon  prior 
total  and  permanent  disability  equal  to  2  per  cent,  of 
the  aggregate  wages  received  by  the  employee. 
(6)  A  weekly  pension  for  four  years  certain  after  the  death 
of  an  employee,  the  amount  to  be  equal  to  the  weekly 
wages  or  pension  being  received  at  time  of  death. 

The  employer  pays  the  entire  cost  and  wishes  to 
deposit  in  a  fund  each  year  the  contribution  which  can 
properly  be  charged  as  an  expense  arising  from  the 
business  operations  of  that  year.  By  what  formula 
would  you  compute  these  contributions  and  along  what 
lines  would  you  make  a  subsequent  valuation  of  the 
fund? 

16.  A  fraternal  society  grants  sick  benefits  of  $10.00  per  week  for 

six  months  and  a  permanent  sick  benefit  thereafter  of 
$5.00  per  week.  You  have  been  asked  to  make  a 
valuation  and  you  find  the  actual  and  contingent  assets 
are  only  80  per  cent,  of  the  actual  and  contingent 
liabilities. 
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What  methods  of  readjustment  might  be  suggested 
for  meeting  this  situation? 

On  grounds  of  equity  to  existing  members  and  effi- 
ciency in  securing  new  members,  which  method  would 
you  recommend? 

State  your  reasons  for  your  choice  of  methods. 
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ASSOCIATION  OF  LIFE  INSURANCE 

MEDICAL  DIRECTORS 

AND 

ACTUxiRIAL  SOCIETY  OF  AMERICA, 
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I.   NUMERICAL  RATING. 

The  Numerical  Method  of  Determining  the 
Value  of  Risks  for  Insurance. 


DR.   OSCAR  H.  ROGERS  AND   ARTHUR  HUNTER. 

Those  of  us  who  believe  in  a  numerical  system  of  estimating  the 
value  of  lives  for  insurance  welcomed  the  publication  in  1918  of  the 
Joint  Committee's  report  on  "  Standard  Mortality  Ratios  Incident 
to  Variations  in  Height  and  Weight  Among  Men/'  because  it  ren- 
dered accessible  to  all^,  foundation  ratings  upon  which  a  scientific 
method  of  estimating  the  value  of  lives  for  insurance  might  be  built 
up.  Indeed  these  ratios,  taken  together  with  the  material  brought 
out  in  the  Specialized,  in  the  Medico-Actuarial  Mortality  Investi- 
gation, in  the  work  of  the  Joint  Committee,  and  in  the  various  ex- 
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cellent  studies  presented  through  the  Actuarial  Society  and  the 
Association  of  Life  Insurance  Medical  Directors,  give  us  abundant 
material  with  which  to  answer  with  reasonable  accuracy  most  of 
the  questions  likely  to  arise  in  connection  with  the  valuation  of 
lives  for  insurance.  Two  companies  have  already  established  with 
these  or  similar  data  a  complete  system  of  numerical  ratings  by 
which  they  carry  on  their  medical  selection;  still  other  companies 
have  adopted  the  numerical  system  in  whole  or  in  part,  and  from 
the  steadily  increasing  interest  manifested  in  the  subject  we  believe 
that  the  time  is  not  far  distant  when  the  numerical  method,  or 
some  other  built  up  along  scientific  lines,  will  replace  generally  the 
old  empirical  method  of  selection. 

The  purpose  of  this  paper  is  to  describe  briefly  the  numerical 
method,  to  publish  the  basic  ratings  of  Build  and  Family  History 
in  such  form  as  to  be  easily  available,  and  to  explain  the  use  of 
these  standards  so  that  those  who  choose  to  do  so  may  employ  them 
in  their  routine  selection  and  thus  lay  in  their  respective  offices 
the  foundation  for  a  scientific  method  of  valuing  lives  for  insurance. 

Before  doing  so  we  should  like,  at  the  risk  of  being  tiresome,  to 
explain  again  briefly  the  numerical  method  and  to  state  at  some 
length  its  advantages  and  disadvantages. 

Briee  Explanation  of  the  Numerical  Method. 

Every  risk  for  life  insurance  is  found  to  be  made  up  of  the  fol- 
lowing factors: 

1.  Build   (Weight  in  relation  to  Height), 

2.  Family  Eecord, 

3.  Occupation, 

4.  Personal  History, 

5.  Habits, 

6.  Physical  Condition, 

7.  Habitat  or  Eesidence, 

8.  Moral  Hazard, 

and  there  is  an  additional  factor  which  should  be  considered, 
namely, 

9.  Plan  of  Insurance  Applied  For. 

The  underlying  principle  in  the  numerical  method  of  medical 
selection  rests  on  the  assumption  that  the  average  risk  accepted  by 
a  company  has  a  value  of  100  per  cent.,  and  that  each  one  of  the 
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factors  which  make  up  a  risk  shall  be  expressed  numerically  in 
terms  of  100  per  cent,  and  that,  by  the  summation  of  them,  or  by 
some  modification  of  their  summation,  the  value  of  any  risk  shall 
be  determined  and  expressed  with  relation  to  that  standard.  Every- 
one who  passes  judgment  upon  a  risk  carries  out  this  process  in  his 
mind.  He  begins  with  the  applicant's  Build.  If  the  risk  is  dis- 
tinctly over-  or  under-weight  the  impression  upon  his  mind  is  un- 
favorable more  or  less  in  proportion  to  the  degree  of  its  departure 
from  the  normal  with  respect  to  that  factor.  He  turns  then  to 
the  Family  History  and,  if  this  is  an  excellent  one,  his  judgment  is 
favorably  influenced;  if  it  is  bad  he  makes  a  more  or  less  definite 
addition  to  his  first  mental  valuation,  and  his  judgment  up  to  that 
time  is  the  sum  of  the  two  previous  impressions.  Taking  up  the 
next  factor.  Occupation,  his  judgment  of  the  risk  is  influenced 
favorably  or  unfavorably  according  to  the  nature  of  that  factor, 
and  so  on  through  the  entire  case.  Thus  the  reviewer  carries  on  in 
his  mind  a  process  of  addition  and  subtraction,  or  a  modification  of 
this  process,  according  as  each  factor  is  favorable  or  unfavorable 
or  negative,  and  his  final  judgment  of  the  risk  is  the  total  of  these 
various  favorable  and  unfavorable  impressions.  The  numerical 
method  expresses  each  step  in  this  mental  process  in  terms  of  a 
definite  standard  and  the  final  valuation  of  the  risk,  with  com- 
paratively few  exceptions  of  material  importance,  is  the  sum  oi 
these  various  items.  If  the  medical  reviewer  knows  the  insurance 
significance  of  the  applicant's  build,  as  determined  by  past  expe- 
rience of  similar  cases,  he  uses  this  value  as  a  foundation  to  whichi 
he  adds  or  from  which  he  subtracts  the  effect,  as  determined  by  sta- 
tistical studies,  of  the  other  factors  in  the  case.  Family  Histfory, 
Occupation,  and  so  on.  Wherever  there  is  clear  evidence  that  two 
factors  are  interdependent  so  that  their  addition  is  not  sufficient  or 
is  distinctly  too  large,  allowance  is  made  for  that  interdependence. 
All  of  these  processes  may  be  carried  on  by  properly  trained 
clerks  but,  where  the  numerical  ratings  as  so  determined  bring  a 
risk  close  to  the  border-line,  either  on  the  standard  or  the  substand- 
ard side  of  the  limit  which  the  company  fixes  in  advance,  or  where 
purely  medical  factors  require  more  detailed  analysis,  the  risk  is 
then  a  proper  subject  for  expert  medical  study.  Of  course,  there 
are  other  cases  which  require  the  attention  of  the  medical  selector 
or  the  actuary,  cases  involving  technical  medical  knowledge,  appli- 
cations for  large  amounts  of  insurance,  occupations  which  do  not 
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come  clearly  vrithin  the  rating  schedules,  questions  of  moral  hazard 
and  the  like. 

Advantages  and  Disadvantages  of  the  Numeeical  System. 

The  advantages  which  may  fairly  be  claimed  for  the  method  are, 

(1)  That  it  results  in  a  more  uniform  treatment  of  risks  because 
the  judgment  of  the  individual  medical  selector  is  steadied  and 
restrained  by  the  use  of  standards, 

(2)  That  the  liability  to  error  is  greatly  reduced  by  the  detailed 
analysis  to  which  each  risk  is  subjected, 

(3)  That  the  work  of  the  medical  expert  is  much  lessened  be- 
cause so  much  of  it  may  safely  be  entrusted  to  clerks, 

(4)  That  a  more  careful  analysis  of  difficult  or  doubtful  cases 
is  made  possible  because  past  experience  with  reference  to  the 
doubtful  points  is  expressed  numerically  in  terms  of  a  known  stand- 
ard, and  shadings  from  that  past  experience  either  favorable  or 
unfavorable  may  be  more  intelligently  made,  and, 

(5)  Finally,  in  the  handling  of  a  large  business  greater  speed  is 
possible  because  as  much  as  two  thirds  of  the  business  may  be  passed 
through  the  hands  of  trained  clerks  without  having  it  brought  to 
the  attention  of  medical  experts  at  all. 

There  have  been  many  criticisms  of  the  numerical  method  but 
we  believe  that  most  of  them  are  based  upon  a  misunderstanding 
of  its  operation. 

{a)  It  has  been  claimed  that  the  numerical  method  assumes  that 
the  valuation  of  every  risk  is  the  simple  algebraic  summation  of  its 
various  factors.  It  has  been  pointed  out  very  truly  that  so  many 
'Of  the  factors  of  a  risk  may  be  favorable  and  so  few  unfavorable 
that  their  summation  reduces  its  value  beyond  all  reasonable  limits 
and  that,  in  the  same  way,  the  unfavorable  factors  may  be  so 
ieaped  up  upon  one  another  as  to  produce  an  ultimate  ratio  high 
out  of  proportion  to  anything  that  may  actually  occur  in  nature. 
Take,  for  example,  a  clergyman,  an  occupation  which  is  conducive  to 
longevity,  whose  build  is  most  favorable,  whose  family  is  very  long- 
lived  and  whose  habits  are  first  class.  The  summation  of  all  of 
these  favorable  factors  may  very  well  produce  a  valuation  even 
lower  than  so  favorable  a  combination  would  produce  in  nature. 
Undoubtedly  the  stock  from  which  such  a  risk  springs  has  ex- 
pressed its  moral  and  its  physical  energy  in  the  occupation  and  the 
temperate  life  of  this  individual.     On  the  other  hand,  the  rating 
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for  a  bartender  who  is  known  to  use  alcohol  freely  or  from  time  to 
time  to  excess  is  not  the  algebraic  summation  of  the  two  factors  of 
Occupation  and  Habits  for  the  reason  that  the  high  mortality  in- 
cident to  the  occupation  of  bartender  is  in  part  due  to  the  fact  that 
substantially  all  bartenders  use  alcohol  freely.  The  valuation  of 
all  such  cases,  especially  where  the  factors  may  be  interrelated, 
must  always  be  tempered  by  the  judgment  of  the  medical  expert. 

(&)  Again  it  has  been  said  that  factors  are  so  often  interrelated 
that  the  true  valuation  may  not  fairly  be  expressed  by  the  numer- 
ical process.  As  a  case  in  point  it  has  recently  been  proven  that 
the  ratings  for  a  Mitral  Regurgitant  Heart  Murmur  and  for  a 
recent  attack  of  Eheumatism,  when  added  together,  are  not  suf- 
ficient to  cover  the  risk  if  these  two  impairments  occur  in  the  same 
individual. 

However  valid  these  criticisms  may  be,  and  we  recognize  their 
force,  our  contention  is  that,  even  in  such  cases,  the  medical  expert 
is  assisted  greatly  in  carrying  on  his  work  by  having  before  him, 
expressed  in  terms  of  a  mortality  standard,  the  significance  of  each 
of  the  factors  of  the  risk  he  is  studying. 

(c)  It  has  also  been  claimed  that  the  numerical  method  does 
not  lend  itself  to  those  tj'pes  of  cases  in  which  the  mortality  in- 
creases or  decreases  with  the  passage  of  time.  The  method  which 
we  have  adopted  of  meeting  this  objection  is  for  the  actuary  and 
medical  director  to  express  in  terms  of  a  uniform  flat  rating  the 
aggregate  result  of  a  mortality  known  to  increase  or  decrease.  The 
ratings  of  almost  all  such  cases  may  be  converted  into  flat  ratings, 
whether  for  life  or  for  a  period  of  years,  and  in  those  cases  which 
cannot  be  treated  in  this  fashion,  those  in  which  a  very  considerable 
present  hazard  falls  rapidly  until  it  almost  or  altogether  disappears, 
such  as  a  history  of  certain  types  of  cancer  or  ulcer,  the  extra 
hazard  may  be  expressed  by  a  very  high  rating  extending  over  a 
very  short  period  of  years. 

(d)  It  has  also  been  urged  that  our  knowledge  of  the  significance 
of  some  factors  is  not  sufiicient  to  determine  for  us  what  ratings 
should  be  employed  to  express  them.  This  is  true.  But  if  a  person 
who  is  called  upon  to  give  expert  judgment  of  the  value  of  a  risk 
does  not  have  data  upon  which  to  base  a  rating  for  the  special 
hazard  involved,  he  is  equally  unable  to  express  an  expert  judg- 
ment anyhow.  The  fact  is  that  a  judgment  of  the  value  of  a  risk 
for  insurance  must  always  be  based  on  the  most  accurate  knowledge 
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available  and,  where  there  is  no  such  knowledge,  the  judgment  of 
the  individual  selector  is  of  little  value,  whether  he  expresses  his 
opinion  numerically  or  in  any  other  fashion.  In  all  such  cases  a 
consultation  between  the  selector,  with  his  knowledge  of  the  med- 
ical aspects  of  the  case,  and  the  actuary,  with  his  ability  to  convert 
that  knowledge  into  mortality  ratios,  should  make  it  possible  to 
fix  upon  a  provisional  valuation  to  be  used  until  a  more  exact  ratio 
may  be  determined  by  experience. 

(e)  Another  objection  that  has  been  raised  is  that  the  automatic 
application  of  this  method  does  not  always  make  due  allowance  for 
the  fact  that  the  applicant  is  a  better  or  a  poorer  risk  than  the 
average  of  his  class  with  respect  to  the  factor  under  consideration. 
There  is  no  point  in  this  criticism  for  the  reason  that  the  numerical 
value  of  any  factor  is  but  the  value  of  average  cases  possessing  that 
factor  and  is  to  be  used  by  the  expert  as  his  central  guide,  on  either 
side  of  which  he  knows  there  are  many  cases  better  or  worse  than 
the  average.  He  should  also  appreciate  that  these  variations  from 
the  average  are  much  better  expressed  numerically  in  terms  of  a 
standard  than  they  could  be  expressed  without  the  use  of  it. 

One  objection  which,  if  true,  would  appeal  to  all  of  us  is  that,  if 
all  the  companies  employed  a  uniform  standard,  some  persons  in 
need  of  insurance  might  be  excluded  from  its  benefits.  But  this) 
objection  is  without  foundation.  The  numerical  system  does  not 
prejudice  the  standing  of  any  risk.  Its  operation  is  based  upon 
experience,  upon  statistical  evidence,  and  if  any  individual  fails  to 
get  insurance  by  reason  of  that  evidence  or  experience  he  deservedly 
fails. 

The  old  adage  that  "  The  proof  of  the  pudding  is  in  the  eating 
of  it,"  applies  nowhere  more  forcefully  than  in  the  case  of  the 
numerical  method  of  valuing  lives  for  insurance.  Two  of  the  larger 
companies  and  some  of  the  smaller  which  have  for  a  number  of 
years  applied  this  system  to  their  entire  business  are  satisfied  with 
it;  and  other  companies  which  have  made  experiments  in  that  field 
have  seen  no  reason  to  discontinue  them  but,  on  the  contrary,  are 
making  every  effort  to  give  a  more  extended  application  to  the 
method. 

Statistical  Basis  of  Build  Eatings. 

During  the  last  twenty  years  there  has  been  accumulated  a  great 
deal  of  information  regarding  most  of  the  factors  that  enter  into 
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the  composition  of  a  risk.  It  is  not  unlikely  that  we  know  more 
about  the  element  of  Build  than  any  other  of  them,  but  we  have  a 
great  deal  of  information  regarding  Occupation,  Habits,  various 
types  of  Personal  History,  of  Physical  Condition,  and  the  like.  In- 
deed the  information  available  in  one  form  or  another,  bearing 
upon  all  of  these  factors,  is  so  considerable  that  no  Medical  Di- 
rector who  takes  the  pains  to  study  it  need  feel  that  he  is  entirely^ 
in  the  dark  with  reference  to  any  of  them.  If  those  who  are  inter- 
ested in  the  subject  will  avail  themselves  of  the  information  already 
at  hand,  there  should  be  little  difficulty  in  establishing  everywhere 
either  the  numerical  or  some  other  systematic  form  of  medical 
selection. 

In  the  report  of  the  Joint  Committee  there  appear  sets  of  mor- 
tality ratios  according  to  departure  from  the  average  weight  ex- 
pressed (a)  in  pounds  and  (&)  in  percentages.  These  are  pre- 
sented in  three  sets  of  tables,  one  for  short  men  (under  5  ft.  7  in.), 
one  for  men  of  medium  height  (5  ft.  7  in.  to  5  ft.  10  in.)  and  one 
for  tall  men  (over  5  ft.  10  in.).  They  contain  mortality  ratios 
applicable  to  risks  30  per  cent,  or  40  pounds  under-weight  to  40 
per  cent,  or  75  pounds  over-weight,  inclusive,  for  groups  of  ages 
beginning  with  20-24  and  ending  with  60-62.  From  these  tables 
it  is  a  simple  matter  to  deduce  standards  for  the  selection  of  risks 
based  on  either  percentage  departure  or  pounds  departure  from  the 
average  weight. 

With  reference  to  the  different  mortalities  due  to  differences  in 
height,  the  Committee  said,  "There  is  not  a  marked  difference  be- 
tween short  men  and  men  of  medium  height  except  for  under- 
weights at  young  ages  at  entry,  nor  between  tall  men  and  men  of 
medium  height  except  for  the  younger  ages  at  entry  at  all  weights 
and  for  men  distinctly  over-weight  at  all  ages.""  But  these  excep- 
tions are  so  important  at  certain  points  that,  as  anyone  who  studies 
the  tables  can  see,  no  table  of  standard  ratios  would  be  complete 
which  did  not  take  into  account  the  element  of  height.  Further- 
more the  ratios  published  by  the  Committee  are  for  various  age 
groups  and  do  not  apply  to  any  ages  except  those  at  the  center  of 
gravity  of  each  group,  whereas,  to  keep  down  the  proportion  of 
errors  in  routine  work,  it  is  probably  better  to  express  the  ratios 
for  given  ages  rather  than  for  given  age  groups.  Moreover,  the 
Committee  limited  itself  to  expressing  these  ratios  only  in  so  far 


280    JOINT  MEETING  WITH   MEDICAL  DIEECTOES'   ASSOCIATION. 

towards  the  over- weight  side  as  the  data  at  hand  permitted,  whereas 
in  routine  practice  we  are  frequently  called  upon  to  place  valua- 
tions upon  lives  considerably  heavier  than  the  maximum  limit  of 
40  per  cent.  Still  further,  the  center  of  gravity  of  the  testimony 
regarding  short  men  (under  5  ft.  7  in.)  manifestly  does  not  apply 
to  all  persons  under  that  height,  however  short  they  may  be,  nor 
does  the  testimony  for  tall  men  apply  to  all  persons  over  5  ft.  10  in. 
in  height,  however  tall.  The  center  of  gravity  of  the  latter  group 
is  slightly  less  than  6  ft.,  and  of  the  former  slightly  over  5  ft.  5  in., 
and  any  risks  below  or  above  these  heights  respectively  should  re- 
ceive a  rating  depending  upon  those  differences  in  height.  A  con- 
venient basic  table  for  office  use  should  take  into  account  all  of 
these  facts.  It  should  also  allow,  as  has  been  done  in  the  Joint 
Committee's  report,  for  the  probable  influence  of  the  very  careful 
selection  which  has  been  exercised  among  very  light-weight  people, 
especially  at  the  younger  ages,  and  among  heavy-weight  people 
generally  in  the  M.-A.  experience.  Among  the  tall  heavy-weights 
there  has  perhaps  been  a  disposition  in  all  of  our  offices  to  look 
upon  them  as  less  undesirable  than  those  of  average  height  or  below, 
and  the  selection  among  them  may  have  been  correspondingly  in- 
dulgent. 

Making  what  is  believed  to  be  a  fair  allowance  for  these  con- 
siderations, the  following  basic  table  (A)  has  been  prepared  which 
applies  to  persons  5  ft.  8  in.  in  height ;  and  in  order  that  it  shall  be 
available  for  taller  acd  shorter  persons  as  well,  tables  of  correc- 
tions for  height  are  also  given.  In  all  of  these  tables  the  per- 
centage of  departure  from  the  average  weight  is  based  upon  the 
Medico- Actuarial  Height  and  Weight  tables.  The  mortality  ratios 
for  persons  markedly  over-weight  are  based  partly  on  the  Medico- 
Actuarial  experience,  partly  on  the  New  York  Life  experience  and 
where  the  statistics  were  scanty,  partly  on  our  judgment.  The 
minimum  difference  in  rating  in  our  practice  is  5  points. 

It  will  be  noted  that  the  general  lines  of  the  above  tables  are  the 
same  as  in  the  tables  of  the  Joint  Committee,  but  that  the  latter 
ratios  are  lower  among  (1)  light-weight  men  at  the  young  ages 
and  (2)  higher  among  over- weights.  It  will  also  be  noted  that  the 
modifications  for  height  differ  from  the  Joint  Committee's  report. 
The  higher  mortality  among  the  tall  as  compared  with  the  short 
young  men  has  probably  been  due  at  least  in  part  to  tuberculosis, 
and  as  the  knowledge  of  the  control  of  that  disease  has  greatly  ad- 
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Percentage  Departure  from  Average  Weight. 
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Age. 

-  31.  %. 

-25  %. 

-20%. 

—15  %. 

-  10  %. 

-6%. 

0. 

+  5%. 

+  10%. 

+  15  %. 

15 

155 

145 

135 

125 

115 

110 

105 

100 

95 

95 

20 

140 

130 

125 

115 

110 

105 

100 

95 

95 

95 

25 

130 

120 

115 

110 

105 

100 

95 

95 

95 

100 

30 

120 

115 

110 

105 

100 

100 

95 

95 

95 

100 

35 

115 

110 

105 

100 

100 

95 

95 

95 

100 

105 

40 

110 

105 

100 

100 

100 

95 

95 

95 

100 

105 

45 

105 

100 

100 

100 

95 

95 

95 

100 

105 

110 

50 

105 

100 

100 

100 

95 

95 

95 

100 

105 

110 

55 

100 

100 

100 

100 

95 

95 

95 

100 

105 

110 

60 

100 

100 

100 

100 

95 

95 

95 

100 

105 

110 

Age. 

+20^. 

+  2^. 

+30^. 

+  35  H. 

+40)«. 

+45  5«. 

+50  Jt. 

+55  H. 

+60^. 

+65  5^. 

+70  "i. 

15 

95 

100 

105 

110 

115 

125 

135 

140 

150 

165 

175 

20 

100 

105 

110 

120 

130 

140 

150 

160 

170 

180 

195 

25 

105 

110 

120 

130 

140 

150 

160 

170 

180 

195 

205 

30 

110 

120 

125 

135 

145 

160 

170 

180 

195 

205 

220 

35 

115 

125 

135 

145 

155 

165 

180 

190 

205 

215 

230 

40 

115 

125 

135 

145 

160 

170 

185 

195 

210 

220 

235 

45 

120 

130 

145 

155 

165 

180 

195 

205 

220 

230 

245 

50 

120 

130 

145 

155 

165 

180 

195 

205 

220 

230 

245 

55 

120 

130 

145 

155 

165 

180 

195 

205 

220 

230 

245 

60 

120 

130 

145 

155 

165 

180 

195 

205 

220 

230 

245 

Modification  for  Height. 

Percentage  Departure  from  Average  Weight. 

Underweight. 

Age  15. 


Height. 

-30%. 

-  25%. 

—  20%. 

-  15%. 

-10%. 

5  ft,  0  in 

-20 
-15 
-10 
-  5 
0 
+  5 
+10 
+15 

-20 
-15 
-10 
-  5 
0 
+  5 
+10 
+15 

-15 

-10 

-  5 

0 

0 

0 

+  5 

+10 

-15 

-10 

-  5 

0 

0 

0 

+  5 

+10 

-10 
-  5 
0 
0 
0 
0 
0 
+  5 

5  "  2  " 

5  "  4  " 

5  "  6  " 

5  "  8  " 

5  "  10  "  

6  "  0  " 

6  "  2  " 
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Age  BO. 


Height. 

-30%. 

-25%. 

-20%. 

-  15%. 

5  ft.    0  in 

-15 

-10 

-  5 

0 

0 

0 

+  5 

+  10 

-15 

-10 

-  5 

0 

0 

0 

+  5 

+  10 

-10 
-  5 
0 
0 
0 
0 
0 
+  5 

-10 
-  5 
0 
0 
0 
0 
0 
+  5 

5  "     2  " 

5  "     4  " 

5  "     6  " 

5  "     8  " 

5  "  10  "  

6  "     0  " 

6  "     2   " 

Ages  25  and  SO. 


Height. 

-30%. 

-25%. 

Height. 

-30%. 

-  25%. 

5  ft.  Oin 

5  "  2  " 

5  "  4  " 

5  "  6  " 

-10 

-  5 

0 

0 

-10 

-  5 

0 

0 

5  ft.    8  in 

5  "  10  "  

6  "     0  " 

6  "     2  " 

..'          0 
0 

..i          0 
..'       +5 

0 
0 
0 

+5 

Overweight. 
All  Ages  at  Entry. 


Height. 

+20^. 

+25?f. 

+30!<. 

+35*. 

+40*. 

+45*. 

+50*. 

+55*. 

+60*. 

+65*. 

+70*. 

5ft.    Oin. 

-  5 

-  5 

-  5 

-  5 

-  5 

-10 

-10 

-15 

-15 

-15 

-15 

5  "     2  " 

-  5 

-  5 

-  5 

-  5 

-  5 

-  5 

-  5 

-10 

-10 

-10 

-10 

5  "     4  " 

0 

0 

0 

0 

0 

0 

0 

-  5 

-  5 

-  5 

-  5 

5  "     6   " 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

5  "     8  " 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

5  "  10  " 

+  5 

+  5 

+  5 

+  5 

+  5 

+10 

+  10 

+10 

+10 

+  15 

+15 

6  "     0  " 

+  5 

+10 

+  10 

+  10 

+  10 

+  15 

+15 

+15 

+  15 

+20 

+20 

6  "     2  " 

+10 

+15 

+15 

+  15 

+  15 

+20 

+20 

+25 

+25 

+30 

+30 

6  "     4  " 

+10 

+15 

+15 

+20 

+20 

+25 

+25 

+30 

+30 

+35 

+35 

vanced  during  recent  years  we  have  not  made  as  great  a  change  as 
the  Committee  recommend.  We  thought  it  undesirable  to  give  the 
full  credit  to  short  young  men  who  were  under-weight.  Among 
over-weights  the  imposing  appearance  of  tall  over-weight  men  has 
had  its  effect  in  a  more  indulgent  selection,  and  indeed  medical 
examiners  are  apt  to  be  unconsciously  affected  by  their  imposing 
appearance.  With  respect  to  over-weights  generally  there  has 
always  been  a  strong  appeal  based  on  the  claim  that  they  are  pecul- 
iarly muscular  and  vigorous.  It  is  not  impossible  therefore  that 
at  least  one-half  of  the  extra  mortality  found  among  the  tall  as 
compared  with  the  medium-sized  men  of  the  same  percentage  over- 
weight has  been  due  to  a  less  severe  selection  practiced  among 
them,  and  that  not  more  than  one-half  of  their  higher  mortality  is 
inherent  in  their  greater  height. 
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In  the  practical  application  of  this  table  the  first  step,  as  we 
have  said,  is  (1)  to  determine  the  degree  of  over-  or  under- weight 
as  compared  with  the  average  weight  at  the  given  age;  then  (2) 
by  reference  to  the  standard  table  to  ascertain  the  fundamental 
rating  due  to  that  degree  of  over-  or  under-weight  and  (3)  to  make 
allowance,  if  necessary,  for  height,  whether  above  or  below  the 
average  (5  ft.  8  in.). 

A  single  instance  will  suffice  for  illustration.  A  man  aged  35, 
weighs  229  lbs.  and  is  6  ft.  in  height.  By  reference  to  the  stand- 
ard table  of  heights  and  weights  he  is  found  to  be  30  per  cent,  over- 
weight. Referring  to  the  basic  table  we  find  that  a  man  35  years  of 
age  and  30  per  cent,  over-weight  has  a  basic  rating  of  135.  By 
reference  to  the  table  of  modifications  due  to  height  we  find  that  a 
person  6  ft.  in  height,  30  per  cent,  overweight,  should  have  10 
points  added  by  reason  of  his  height  alone.  Thus  his  total  rating 
becomes  145.  This  is  the  basic  rating  for  a  man  of  his  height, 
weight  and  age,  and  upon  it  is  to  be  built  up  the  valuation  of  the 
risk  so  far  as  the  other  factors  are  concerned. 

In  practice  in  our  own  company  we  have  incorporated  all  of  the 
facts  contained  in  the  last  two  tables  on  a  single  sheet  on  which  are 
printed  the  basic  ratings  for  all  the  degrees  of  over-  and  under- 
v/eight  at  each  quinquennial  age.  The  table  employed  by  us  (Table 
B)  is  reproduced  herewith.  It  is  merely  a  re-arrangement  of  Table 
A.  The  figure  in  large  t}^e  in  the  center  of  each  square  is  the 
basic  rating  for  5  ft.  8  in.  in  height.  The  small  figures  to  the  left 
of  each  square  (if  any)  are  the  modifications  for  5  ft.  0,  5  ft.  2  in., 
5  ft.  4  in.  and  5  ft.  6  in.  The  figures  in  the  right  hand  of  each 
square  are  the  modifications  for  6  ft.  4  in.,  6  ft.  2  in.,  6  ft.  and 
5  ft.  10  in. 

At  this  point  it  may  be  of  interest  to  mention  the  practice  of  one 
of  the  other  large  companies  in  dealing  with  basic  ratings.  Ac- 
cording to  the  method  that  we  have  just  described  it  is  necessary  in 
order  to  arrive  at  the  basic  rating  of  any  risk  to  ascertain  (1)  the 
percentage  over-  or  under-weight  at  the  given  age  and  (2)  by 
reference  to  the  basic  table  to  ascertain  the  basic  rating  due  to  that 
degree  of  departure  from  the  average  weight  at  the  given  age.  It 
is  a  matter  of  common  knowledge  among  Medical  Directors  and 
Actuaries  that  the  most  favorable  weight  for  any  age  is  usually 
not  the  average  weight  for  that  age,  but  is  above  the  average  weight 
at  the  younger  ages  and  below  the  average  at  the  older  ages,  and  it 
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happens  that  the  best  weight  (the  point  of  lowest  mortality)  at 
all  ages  whether  young  or  old  approximates  the  average  weight  at 
about  age  37.  In  the  M.-A.  Investigation  the  best  weight  at  the 
various  ages  is  shown  to  be  the  following  percentages  of  depart- 
ure from  the  average  weight,  and  it  will  be  seen  that  a  line  drawn 
from  the  best  weight  at  age  20  to  the  best  weight  at  age  60  inter- 
sects the  average  weight  line  from  age  20  to  age  60  at  about  age  37. 

Percentage  oJ  Variation 
Ages  at  Entry.  Irom  Average  Weight. 

20-24  +  10% 

30-34 -f    5% 

40-44  —    5% 

50-53  —  10% 

60-62    —  15%  to  —  30% 

It  happens  then  that  if  all  variations  in  weight  were  measured 
from  the  "  best  weight "  a  single  table  may  be  used  for  all  ages,  and 
that  table  would  be  based  on  the  average  weight  for  the  age  group 
35-39  inclusive.  The  company  referred  to  arrives  at  the  basic 
rating  -wjithout  reference  to  the  element  of  age  by  measuring  all  of 
its  risks  according  to  the  weight  at  the  mean  age,  37.  By  this 
means  the  first  step  in  the  routine  procedure  referred  to  above  is 
avoided  and,  the  percentage  of  departure  from  the  best  weight 
having  been  determined,  the  table  of  basic  ratings  gives  at  a  glance 
the  ratings  at  every  age  for  that  degree  of  departure.  The  advan- 
tage of  this  procedure  is  the  elimination  of  the  first  step,  the  de- 
termination of  the  percentage  over-  or  under-weight  from  the  aver- 
age weight  at  the  age,  and  the  consequent  greater  simplicity  in 
operation  and  greater  speed  in  rating.  The  main  disadvantage 
lies  in  the  fact  that  the  procedure  does  not  give  the  selector  as 
accurate  a  picture  of  the  risk  compared  with  other  risks  of  the 
same  age,  but  measures  all  of  the  risks  according  to  the  weight  at 
the  central  age,  which  is  about  age  37.  Thus  a  person  6  ft.  in 
height  and  152  lbs.  in  weight  would  be  15  per  cent,  under-weight 
measured  by  the  age  37  standard,  whereas  a  person  of  that  height 
and  weight  at  age  20  would  be  but  5  per  cent,  under  the  average 
weight  for  his  age  and  height.  From  this  it  will  be  seen  that  the 
minds  of  those  who  employ  this  method  must  be  readjusted  so  as  to 
visualize  the  percentage  of  departure  from  the  best  weight  at  the 
given  age,  instead  of  from  the  average  weight  at  that  age. 

Another  disadvantage  which  may  be  only  theoretical  is  that 
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should  any  change  take  place  in  the  future  in  the  ''best  weight" 
by  reason,  for  example,  of  a  marked  decrease  in  tuberculosis  at 
young  entry  ages,  or  by  reason  of  the  elimination  of  the  use  of 
alcohol  among  persons  slightly  over-weight,  what  now  appears  to 
be  the  best  weight  may  not  in  the  future  prove  to  be  the  best 
weight.  Future  statistics  based  on  the  average  weight  at  age  will 
be  easily  comparable  with  those  at  present  of  record.  Any  future 
statistics  based  on  the  "  best'"  weight,  although  exhibiting  the  same 
general  tendencies,  must  continue  liable  to  possible  future  changes 
or  involve  considerable  labor  in  their  conversion  to  average  weight 
at  age. 

We  have  had  no  practical  experience  of  the  operation  of  this 
method  of  measuring  risks  according  to  their  departure  from  the 
best  weight  rather  than  from  the  average  weight,  but  are  assured 
that  those  who  have  employed  it  are  entirely  satisfied  with  its  prac- 
tical application. 

Women. 

A  comparison  of  the  average  weight  of  women  and  of  men  as  set 
forth  in  the  report  of  the  Medico-Actuarial  Mortality  Investigation 
shows  that,  excepting  at  the  extremes  of  age,  women  are  of  some- 
what lighter  weight  than  men  at  the  same  height  and  age.  The 
following  table  shows  the  difference  in  the  weight  of  men  and  of 
women  at  various  heights  and  ages : 

Excess  of  Weight  of  Men  over  that  of  Women. 


Height. 

20. 

30. 

40. 

so. 

5  ft.  0  in 

lbs. 
3 
3 
4 
5 

lbs. 
6 
6 
6 
6 

lbs. 
4 
3 
3 
5 

lbs. 
1 
0 
0 
1 

5  "  3   "     

5  "  6  " 

5  "  9   " 

These  differences  amount  to  about  3  per  cent,  at  age  20,  about  4 
per  cent,  at  age  30,  about  2  per  cent,  at  age  40  and  0  per  cent,  at 
age  50. 

In  Volume  II  of  the  Medico-Actuarial  Investigation  the  effect 
of  under-weight  or  over-weight,  particularly  at  the  younger  ages,  is 
stated  to  be  less  among  women  than  among  men,  but  the  data  on 
women  are  not  sufficient  to  determine  mortality  ratings  for  them 
with  the  same  degree  of  confidence  as  those  for  men.  Naturally 
then  the  question  whether  a  different  table  of  heights  and  weights 
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should  be  employed  by  which  to  measure  them,  or  whether  the  use 
of  the  same  basic  ratings  is  warranted,  may  not  fully  be  decided  at 
the  present  time.  For  practical  purposes  there  is  good  ground  for 
the  use  of  a  separate  table  of  heights  and  weights  for  women  and, 
having  employed  a  separate  table,  we  are  justified  in  assuming  that 
the  basic  mortality  ratings  determined  by  the  facts  thus  brought 
out  are  as  nearly  true  as  any  that  can  be  at  present  adduced.  One 
of  the  companies  uses  the  same  table  of  heights  and  weights  for 
both  men  and  women  but  our  own  company  thinks  that  the  use  of 
a  different  table  is  advisable.  The  former  method  produces  gen- 
erally a  slightly  better  basic  rating  for  women  than  for  men  of  the 
same  departure  from  the  average  weight. 


Abdominal  Gieth. 

In  the  "  Standard  Mortality  Eatios  Incident  to  Variations  in 
Height  and  Weight  Among  Men"  the  Joint  Committee  presents 
some  study  of  the  influence  of  excessive  abdominal  girth  upon  mor- 
tality. The  results  of  the  M.-A.  Investigation  were  analyzed  and 
were  combined  with  the  experience  of  one  of  the  large  companies. 
From  these  data  a  table  was  deduced  expressing  the  extra  mortality 
Debits  fob  Abdominal  Girth  greater  than  Chest  Expanded. 


Abdominal 
Girth. 

Percentage  Overweight. 

30%  or  Less. 

31%  to  40%. 

Over  40%. 

Age         Age 
Under         40 
40.         to  50. 

Age 

Over 

50. 

Age 

Under 

40. 

Age 

40 

to  50. 

Age 

Over 

50. 

Age 

Under 

40. 

Age 

40 

to  50. 

Age 
Over 
50. 

0  inch  excess 

1  " 

2  "         " 

3  " 

4  "         " 

0 
0 
0 
5 
10 

0 

0 

5 

10 

15 

0 
5 

10 
15 
25 

0 

0 

5 

10 

20 

0 

5 

10 

20 

30 

0 
10 
15 
25 
40 

0 

5 
10 
15 
25 

5 
10 
20 
35 
50 

10 
20 
35 

55 
75 

Credits  foe  Abdominal  Girth  less  than  Chest  Expanded. 


Abdominal 
Girth  Less  than 

Chest  Ex- 
panded, Inches. 


Percentage  Overweight. 


20%  to  30%. 


Under 
Age  40. 


Age  40     Above 
to  50.     Age  50. 


31%  to  40%. 


Under     Age  40 
Age  40.     to  50. 


Above 
Age  50. 


Over  40%. 


Under 
Age  40. 


Age  40 
to  50. 


Above 
Age  50. 


-1 
■2 
■3 

■4 


0 

0 

•  5 

■10 


0 

0 

-  5 

-10 


0 
-  5 
-10 
-15 


0 

0 

■  5 

■10 


0 
-  5 
-10 
-15 


0 
-10 
-15 
-20 
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incident  to  excess  abdominal  girth,  to  be  used  in  the  form  of  addi- 
tions to  the  basic  ratings  for  height  and  weight  alone.  These  over- 
weight risks  which  show  a  large  abdominal  girth  are  evidently  the  less 
favorable  of  the  over-weights  as  a  class  and  it  is  evident  that  among 
the  more  favorable  over-weights  the  abdominal  girth  is  correspond- 
ingly smaller.  It  seems  not  unreasonable  therefore  that  some  al- 
lowance should  be  made  in  those  cases  where  the  abdominal  girth  is 
distinctly  less  than  that  of  the  chest  expanded.  Provisionally,  and 
subject  to  modifications  upon  further  proof,  the  table  of  debits  and 
credits  on  page  288  is  used  to  correct  for  specially  favorable  and 
unfavorable  build  with  respect  to  abdominal  girth. 

These  credits  for  abdominal  girth  less  than  chest  expanded  are 
quite  conservative  for  the  reason  that  among  well-built  men  of 
average  height,  the  girth  of  the  expanded  chest  is  usually  at  least 
2  inches  greater  than  that  of  the  abdomen. 


I 


Endowment  Insueance  in  the  Case  of  Over-weights. 

The  Medico-Actuarial  Investigation  showed  that  over-weight  at 
the  younger  ages  is  not  of  serious  significance  but  that  the  relative 
mortality  increases  with  advancing  age  at  entry,  and  the  Committee 
showed  in  a  separate  table  deductions  which  might  fairly  be  made 
for  insurances  which  ran  for  limited  periods  of  time.  These  deduc- 
tions increased  with  the  degree  of  over-weight.  The  table  presented 
by  the  committee  covers  only  risks  which  were  limited  to  fifteen  or 
twenty  years  and  did  not  entirely  cover  the  range  of  our  office  prac- 
tice, as  will  appear  in  the  following  table  of  corrections: 


Endowments  Maturing  Under  Age  55. 


Per  Cent.  Overweight. 

Nearest 
Age. 

15. 

20. 

25. 

30. 

35. 

40. 

45. 

50. 

55. 

60. 

65. 

7C. 

15.  .  . 

0 

0 

0 

0 

0 

-5-5 

-10 

-10 

-10 

-15 

-15 

20.  .  . 

0 

0 

0 

-5 

-10 

-10   -10 

-15 

-15 

-15 

-20 

-20 

25.  .  . 

0 

0 

-5 

-5 

-10 

-10 

-15 

-15 

-15 

-20 

-20 

-25 

30.  .  . 

0 

-5 

-5 

-5 

-10 

-10 

-10 

-10 

-15 

-15 

-15 

-15 

35..  . 

0 

-5 

-5 

-5 

-  5 

-10 

-10 

-10 

-10 

-10 

-10 

-10 

40.  .  . 

0 

0 

0 

0 

-  5 

-  5 

-  5 

-  5 

-  5 

-  5 

-  5 

-  5 

For  Endowments  maturing  at  55  to  59  inclusive  allow  5  points  less. 

For  Endowments  maturing  at  60  and  over  inclusive  allow  10  points  less. 
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Ceedits  and  Debits  foe  Plan  of  Insurance. 

While  logically  the  factor  of  Plan  of  Insurance  should  be  con- 
sidered after  all  the  other  factors  that  make  up  a  risk  have  been 
taken  into  account^,  it  has  seemed  necessary  to  refer  to  Endowment 
Insurance  in  connection  with  the  subject  of  over- weight  and,  as 
the  question  has  thus  been  brought  up,  it  may  be  proper,  though 
out  of  its  logical  order,  to  consider  here  the  matter  of  Plan  of  In- 
surance. 

It  has  been  our  practice  for  a  number  of  years  to  make  a  charge 
of  10  points  in  cases  of  term  insurance  but  until  recently  we  have 
made  no  credit  allowance  for  endowment  insurance.  Our  present 
practice  is  to  give  the  following  credits  and  debits  which,  in  the 
light  of  the  evidence  contained  in  Volume  II  of  the  report  of  the 
American-Canadian  Mortality  Investigation,  are  conservative.  The 
result  of  applying  them  is  that  in  certain  border-line  cases,  some  of 
those  who  apply  for  Endowment  insurance  are  granted  policies 
without  advance  in  age  whereas,  if  they  had  applied  for  insurance 
on  one  of  the  life  plans,  they  would  have  been  granted  insurance 
only  with  an  advance  in  age.  The  net  result  of  making  these  allow- 
ances is  a  finer  discrimination  and  a  more  just  treatment  of  certain 
border-line  risks. 

Term  Insurance    -1-15 

Limited  Payment,  20  years  or  less,  paid-up  before  age  65  . .  .  —  5 
Endowment  for  20  years  or  less,  maturing  before  age  55  ...  — 10 
Endowments,  not  included  above,  maturing  before  age  70   ...  —   5 

Family  Histoet  Aside  feom  Consumption. 

It  is  extremely  difficult  to  fix  upon  ratios  which  shall  exactly  ex- 
press the  influence  of  Family  History  upon  longevity.  The  risks 
at  the  present  time  on  the  books  of  the  life  companies  have  all  been 
selected  with  the  element  of  Family  History  in  mind,  and  those 
with  the  more  favorable  family  histories  have  received  proportion- 
ately liberal  treatment,  while  those  with  unfavorable  histories  have 
been  selected  with  corresponding  severity.  The  risks  with  a  poor 
family  history  have  in  consequence  been  on  the  whole  somewhat 
better  risks  in  other  respects  than  those  with  a  good  family  history. 
Such  information  as  we  have  been  able  to  secure  on  the  subject 
leads  us  to  believe  that,  for  practical  purposes,  we  may  assume  a 
range  of  about  thirty  points  between  a  very  good  family  history  on 
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the  one  hand,  and  a  very  poor  family  history  on  the  other.  In  this 
case,  as  between  an  average  family  history  and  a  very  good  one,  the 
latter  should  receive  a  credit  of  fifteen  points  and  a  corresponding 
debit  of  fifteen  points  should  be  given  to  a  very  poor  family  history. 
In  determining  what  should  be  regarded  as  an  average,  a  very  good, 
a  very  poor,  etc.,  family  history,  we  have  employed  the  expedient  of 
arranging  a  large  number  of  family  histories  in  serial  order,  ac- 
cording to  their  value  as  determined  by  a  number  of  experts  acting 
separately  on  each  case.  With  a  series  thus  prepared  as  a  guide, 
clerks  soon  become  able  to  classify  each  family  history  in  accord- 
ance with  the  standards  adopted,  and  to  assign  the  proper  debit  or 
credit  according  to  the  details  presented  in  the  record. 

It  has  been  our  practice  to  follow  certain  rather  arbitrary  rules 
in  determining  the  value  of  Family  History.  For  those  who  are 
interested  we  quote  from  them. 

"  One  death  in  family,  below  age  60,  from  Cancer,  Diabetes,  Apo- 
plexy, Insanity  or  Suicide,  places  the  risk  in  the  "Average" 
Longevity  Group;  two  or  more  deaths  in  family  places  the  risk  in 
the  'Deficient^  Longevity  Group." 

"Mother  dead  of  childbirth  in  a  bad  or  tuberculous  family  his- 
tory is  considered  as  death  from  consumption ;  otherwise  it  may  be 
ignored." 

Consumption  ix  the  Family  Eecord. 

In  Volume  V  of  the  Medico-Actuarial  Investigation  there  ap- 
pears a  statement  of  the  relative  mortality  among  men  with  a  fam- 
ily record  of  tuberculosis.  The  largest  classes  were  (a)  those  with 
tuberculosis  in  one  brother  or  sister  and  (&)  those  with  tuberculosis 
in  one  parent.  In  general  it  appeared  that  the  mortality  at  the 
younger  entry  ages  among  the  under-weights  was  high  and  that, 
except  at  the  very  young  ages,  the  mortality  among  persons  above 
average  weight  seemed  not  to  be  affected  by  the  consumptive  family 
record.  The  results  of  that  study  were  evidently  very  greatly  af- 
fected by  the  very  careful  selection  which  must  have  been  practiced 
at  the  time  the  risks  were  accepted,  and  also  by  the  large  proportion 
of  Endowment  insurances  applied  for  and  granted  among  these 
risks.  The  selection  was  undoubtedly  more  severe  among  the  risks 
included  in  the  M.-A.  Investigation  than  those  accepted  by  the  New 
York  Life  as  substandard  lives  on  payment  of  an  extra  premium. 

Taking   tliese   various  modifying  influences  into   account,   the 
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tables  (C)  now  presented  of  graded  additions  to  the  Build  rating 
express,  as  nearly  as  may  be,  the  effect  of  tuberculosis  in  the  family 
history  upon  risks  uninfluenced  by  any  special  selection  or  anti- 
selection.  These  ratings  apply  to  one  or  more  consumptives  in  the 
immediate  family,  among  parents,  brothers  and  sisters  but  do  not 
refer  to  grandparents,  uncles,  aunts  or  cousins.  It  is  not  unlikely 
that  the  significance  of  the  death  of  a  brother  or  sister  from  con- 
sumption is  greater  than  the  death  of  a  parent  from  that  disease, 
but  as  the  difference  is  of  moment  at  the  younger  entry  ages  only, 
the  construction  of  a  separate  table  to  represent  it  is  hardly  war- 
ranted. 

It  will  be  noticed  that  the  additions  to  be  applied  to  the  basic 
ratings  are  very  small  among  the  heavier  weights  and  gradually 
increase  towards  the  light  weights  until  among  very  slender  persons 
they  are  quite  heavy.  These  ratings  also  rapidly  decrease  with  in- 
creased age  until  at  the  later  ages  of  life  they  are  very  slight.  This 
is  in  accordance  with  the  testimony  of  the  Medico-Actuarial  Mor- 
tality Investigation  supplemented  by  the  experience  of  our  own 
company,  and  probably  expresses  closely  what  will  occur  hereafter, 
at  any  rate  until  the  fight  against  consumption  has  modified  greatly 
the  mortality  incident  to  that  disease. 

For  purposes  of  greater  convenience  we  have  consolidated  these 
additions  due  to  consumption  in  the  family  history  with  the  basic 
ratings  so  as  to  embrace  in  a  single  table.  Build  in  connection  with 
Consumption  in  the  Family  Record.  In  the  practical  use  of  this 
table  we  credit  or  debit  for  the  character  of  the  family  history  aside 
from  the  element  of  consumption,  so  that  these  basic  ratings  may 
be  increased  or  decreased  by  as  much  as  15  points  according  to  the 
circumstances  in  the  case. 

Occupation. 

The  mortalities  incident  to  a  comparatively  limited  number  of 
occupations  have  been  accurately  determined.  The  Specialized  Mor- 
tality Investigation  dealt  to  some  extent  with  the  subject  but  the 
mortality  standard  employed  in  that  study  was  too  high  and  the 
mortality  ratios  were  too  low.  In  the  Medico-Actuarial  Investiga- 
tion there  appears  a  wealth  of  information  on  Occupation.  In  addi- 
tion to  these  sources  a  number  of  companies  have  analyzed  their 
experience  with  some  occupations,  and  running  through  the  litera- 
ture issued  by  the  United  States  government,  by  the  Registrar 
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TABLE  C. 

Tuberculosis  in  Family  Record. 

Additions  to  Basic  Ratings. 

Percentage  Departure  from  Average  Weight. 

One  Death  from  Tuberculosis. 


Age. 

—SOli. 

-25!<. 

-205^. 

-155?. 

-IC^. 

-5^. 

0. 

+  5^. 

+  10^. 

+  15!«. 

+20^. 

+25^. 

+309(. 

15... 

80 

70 

60 

50 

40 

35 

30 

25 

20 

15 

10 

5 

0 

20... 

60 

50 

45 

35 

30 

25 

20 

15 

10 

10 

5 

0 

25... 

45 

40 

35 

25 

20 

15 

15 

10 

5 

5 

0 

30... 

35 

30 

25 

20 

15 

10 

10 

5 

5 

0 

35... 

25 

25 

20 

15 

10 

5 

5 

5 

0 

40... 

20 

20 

15 

10 

5 

5 

0 

45... 

15 

10 

10 

5 

0 

0 

50... 

10 

5 

5 

0 

55.  .  . 

5 

5 

0 

0 

60... 

5 

0 

0 

0 

• 

Two  Deaths  from  Tuberculosis. 


Age. 

-3C!«. 

-25i<. 

-20^. 

-15^. 

— lOjf. 

-5li. 

0. 

+  5ll.+Wi. 

+  15)<. 

+  205<. 

+25?«. 

+Z0'^. 

15... 

105 

95 

80 

70 

65 

55 

45 

35 

25 

20 

15 

10 

5 

20... 

85 

75 

65 

55 

50 

40 

30 

20 

15 

10 

5 

0 

25... 

65 

60 

50 

45 

35 

25 

20 

15 

10 

5 

0 

30... 

55 

50 

40 

35 

25 

20 

15 

10 

5 

0 

35... 

45 

40 

35 

30 

20 

15 

10 

5 

0 

40... 

35 

30 

25 

20 

15 

10 

5 

0 

45... 

25 

20 

15 

10 

10 

5 

0 

50... 

20 

15 

10 

5 

5 

0 

55.  .. 

15 

10 

5 

5 

0 

60... 

10 

5 

0 

Three  Deaths  from  Tuberculosis. 


Age. 

-30?^. 

-255«. 

-20?«. 

-15ji. 

-105e. 

-5^. 

0. 

+  5J<. 

+  10^. 

+  15^. 

+  20!«. 

+2S5«. 

+  30^. 

15.. 

115 

100 

90 

80 

75 

60 

50 

40 

30 

25 

20 

15 

10 

20.. 

95 

85 

75 

65 

60 

45 

35 

25 

20 

15 

10 

5 

25.. 

75 

70 

60 

55 

45 

35 

25 

20 

15 

10 

5 

30.. 

65 

60 

50 

40 

30 

25 

20 

15 

10 

5 

35.. 

55 

45 

40 

35 

25 

20 

15 

10 

5 

40.. 

40 

35 

30 

25 

20 

15 

10 

5 

45.. 

30 

25 

20 

15 

10 

5 

5 

50.. 

20 

15 

10 

5 

5 

5 

55.. 

15 

10 

5 

5 

5 

60.. 

10 

5 

General  of  England  and  by  various  labor  unions,  State  Labor  Com- 
missions, State  Mining  Bureaus  and  other  bodies,  there  is  to  be 
found  a  considerable  volume  of  data  concerning  Occupations  so 
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that  any  company  that  is  interested  has  at  hand  the  material  with 
which  to  build  up  for  itself  a  schedule  of  ratings  for  occupations. 
We  hope  at  a  future  meeting  of  either  the  Actuarial  Society  or  the 
Association  of  Life  Insurance  Medical  Directors  to  discuss  this  sub- 
ject at  greater  length,  but  this  paper  is  already  too  long  to  warrant 
further  reference  to  the  subject  than  to  give  a  few  illustrations : 


Fanners     .  . . 

Architects 

Bank  Officers 

Teachers 

Clerks  1 

Jewellers    J 

Carpenters 

Plumbers 

Bricklayers 

Bookbinders 

Cigar-makers 

Butchers 


—  15 


10 


+  10 


E.E.  Yard  Master      ") 

Ambulance  Drivers     \- . .  . 

....   +30 

Placer  Miners             J 

Actors 

Chauffeurs  (Public) 

....    +40 

Laborers 

Granite  Cutters    "1 

Fire  Dept.  men     J 

....    +50 

Saloon-keepers 

Metal  Grinders             . . .  . 

....    +75 

ij^g      Locomotive  Firemen  J 


Personal  History. 

It  is  hardly  possible  within  the  limits  of  this  paper  to  refer  to 
more  than  one  or  two  examples  of  the  many  Personal  History  Im- 
pairments : 

Kheumatism — Acute  Articular. 


within  1  Yr.             1-5  Yrs. 

Over  5  Yrs. 

Single  attack 

+30                     +20 

+40                +25 

+  10 
+  15 

Two  or  more  attacks    

SvPHttis  (Cured). 

Thoroughly  Treated. 

Not  Thoroughly  Treated. 

Initial  lesion  only 

+30 
+40 

+    50 

+  75 
-+-100 

Slight  secondaries           

Marked  saturation 

Tertiary  symptoms 

Decline 

D 

ecline 

By  thorough  treatment  is  meant  adequate  supervision  for  at  least  two 
years  including  mixed  treatment  and  freedom  from  symptoms  for  at  least 
one  year  before  discontinuance  of  treatment. 

These  are  sufficient  to  give  an  idea  of  our  practice  of  expressing 
in  terms  of  a  given  standard  tlie  effect  upon  mortality  of  the  various 
incidents  of  Personal  Historv. 
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Habits  in  the  Use  of  Alcohol, 

This  subject  was  exhaustively  studied  in  the  Medico-Actuarial 
Mortality  Investigation  and  the  results  published  in  the  Committee's 
report,  due  allowance  being  made  for  the  marked  anti-selection  bound 
to  take  place  among  such  risks,  should  serve  as  a  guide  for  tlie  future. 
Our  own  experience  in  dealing  with  the  subject  of  habits  has  been 
less  satisfactory  than  with  almost  any  other  impairment.  The  in- 
formation concerning  these  cases  is  difficult  to  secure.  Sometimes 
it  is  exaggerated,  sometimes  it  is  under-stated,  with  the  result  that 
of  the  offers  made,  the  latter  class  accept  them  freely  and  the 
former  refuse  them. 

With  a  view  to  expressing  in  a  general  way  what  is  likely  to 
happen  among  some  of  these  risks,  and  for  the  purpose  of  illustra- 
tion within  the  limits  of  this  paper,  we  give  the  following : 

Habits  ix  the  Use  of  Alcohol. 

Occasional  excesses  up  to  six  times  a  year  -{-  50  to  +  100 

History   of,   10   years   ago    -f  25  to  -|-    50 

Physical  Condition. 

As  in  the  case  of  Personal  History  we  limit  ourselves  to  two  ex- 
amples of  the  many  impairments : 

Mitral  Regurgitation. 


Very  Best,  No 
Hypertrophy. 

Average,  No  Hyp. 

^..».  c,,.  ...  ^            With  Moderate 
with  Slight  Hyp.                ^yp 

With  Consider- 
able Hyp. 

-1-60 

+75 

-1-100                 -M25               DecUne 

Glycosuria,  Intermittent. 

If  under  diet  or  treatment Decline 

If  clearly  without  diet  or  treatment -f  50  to  +  100 


Habitat. 

Volume  II  of  the  American-Canadian  Mortality  Investigation 
contains  a  very  complete  review  of  the  experience  of  life  companies 
in  the  different  sections  of  the  United  States.  It  shows  a  mortality 
about  10  per  cent,  better  than  the  average  in  the  farming  section 
between  Minnesota  and  the  Dakotas  on  the  North  and  Kansas  on 
the  South,  a  mortality  only  slightly  above  or  slightly  below  the 
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average  elsewhere,  excepting  in  seven  Southern  States,  where  it  is 
34  per  cent,  above  the  average.  For  practical  purposes  and  by 
reason  of  the  fact  that  our  insurance  population  is  one  that  moves 
freely  from  one  part  of  the  country  to  another,  it  is  rather  difficult 
to  fix  a  definite  value  for  the  factor  of  Habitat.  With  any  business 
limited  to  the  United  States,  two  methods  may  be  adopted  with 
regard  to  certain  of  the  Southern  States,  either  {a)  to  refrain  from 
doing  business  in  these  States  or  in  the  less  healthful  sections  of 
them  or,  (&)  to  add  a  rating  to  meet  the  expected  extra  mortality. 
This  latter  course  would  result  in  a  larger  percentage  of  the  busi- 
ness being  declined  or  treated  as  substandard. 

MoEAL  Hazard. 

By  Moral  Hazard  in  the  insurance  sense  is  meant  speculative 
hazard,  questionable  character  of  the  applicant,  amount  of  insur- 
ance in  excess  of  the  applicant's  finances,  lack  of  insurable  interest, 
and  other  similar  matters.  The  significance  of  these  may  not  be 
expressed  in  terms  of  any  standard,  and  wherever  any  risk  is  doubt- 
ful or  undesirable  by  reason  of  any  of  them,  it  is  customary  to  de- 
cline the  risk,  reduce  the  amount,  or  offer  short  term  endowment 
insurance. 

Practical  Application  of  this  System. 

In  order  to  show  the  practical  application  of  the  numerical  sys- 
tem for  the  rating  of  risks,  a  few  examples  are  here  given : 

1.  A  carpenter  aged  30. 
Height  6  ft.  2  in. 

Weight  138  lbs.  (25  per  cent,  under-weight). 

Father  died  of  consumption,  aged  30j  family  history  otherwise  of  average 
quality. 

Basic  Eating  (25  per  cent,  under-weight)    115 

Allowance  for  height   +     5 

Addition  for  one  consumptive  in  family  history  +  30 

Occupation    -\-  10 

Total  value  "     160 

2.  A  journeyman  butcher,  aged  40. 
Height  5  ft.  2  in. 

Weight  162  lbs.  (20  per  cent,  over-weight)  with  excess  abdominal  girth 

of  3  inches. 
Family  History  average. 
Applies  for  $2,000,  15  Year  Endowment. 


NUMERICAL  EATING.  297 

Basic  Eating  (20  per  cent,  over-weight)   115 

Allowance  for  Height    —     5 

3  in.  excess  abdominal  girth  +  10 

Occupation    +  15 

Plan  of  Insurance    —     5 

Total  value  130 

3.  A  farmer,  aged  30. 
Height  5  ft.  8  in. 

Weight  137  lbs.  (10  per  cent,  under-weight). 
Of  very  long-lived  family. 
Applies  for  10-year  Term. 

Basic  Eating  (10  per  cent,  under-weight)    100 

Excellent  Family  History   —  15 

Occupation    —  15 

Plan  of  Insurance  +  15 

Total  value  85 

4.  A  bank  officer,  aged  50. 
Height  6  ft. 

Weight  256  lbs.  (40  per  cent,  over-weight). 

Shows  an  abdominal  girth  3  inches  less  than  chest  expanded. 

Has  a  good  family  history. 

Basic  Eating  (40  per  cent,  over-weight)    165 

Allowance  for  Height    +  10 

Allowance  for  Abdominal  Girth    —  10 

Family   History   —  10 

Occupation    —  10 

Total  value  145 

5.  A  jeweler,  aged  35. 
Height  5  ft.  10  in. 

Weight  198  lbs.  (20  per  cent,  over-weight). 

Family  history  slightly  better  than  average. 

Contracted  syphilis  14  years  ago.  He  had  mild  secondaries  for  six 
months  and  was  under  treatment  for  eighteen  months  after  the  disap- 
pearance of  all  symptoms. 

He  was  never  intoxicated,  but  used  alcohol  rather  freely  up  to  five  years 
ago,  when  he  married,  and  he  has  been  practically  an  abstainer  ever 
since. 

Basic  Eating  (20  per  cent,  over- weight)    115 

Allowance  for  Height    +     5 

Allowance  for  Family  History   —  5 

Occupation    0 

Personal  History  +  40 

Habits    +  40 

Total  value  195 
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6.  A  journeyman  cigar-maker,  aged  40. 
Height  5  ft.  8  in. 

Weight  142  lbs.  (10  per  cent,  under-weight). 
Average  Family  History. 
Good  Personal  History, 
Habits  negative. 

Is  found  on  examination  to  have  a  Mitral  Eegurgitant  Heart  Murmur 
with  slight  hypertrophy. 

Basic  Eating   100 

Family  History   0 

Occupation    +  15 

Physical  Condition    +100 

Total  value  215 

Eesteiction  of  Credits. 

The  allowance  of  credits  for  favorable  factors  must  be  practiced 
with  certain  reservations.  When  there  is,  for  example,  an  impair- 
ment like  albuminuria,  the  practice  is  not  to  grant  standard  insur- 
ance although  credits  for  family  history,  for  favorable  build,  for 
occupation  or  the  like  may  bring  the  case  within  the  standard  limit. 
In  the  same  way  with  other  impairments,  such  as  a  history  of 
syphilis,  or  marked  over-weight,  the  credits  due  to  favorable  factors 
are  not  permitted  to  offset  the  unfavorable  personal  history  to  the 
extent  of  bringing  the  risk  within  the  standard  class.  Unless  such 
common-sense  practices  were  followed  the  numerical  system  would 
fail  in  its  purposes. 

Maximum  Eating  foe  Standaed  Risks. 

One  of  the  important  questions  to  be  determined  is  the  rating 
above  which  all  risks  should  be  considered  as  substandard  and 
either  declined  or  granted  insurance  with  an  extra  premium  or  by 
some  other  device  calculated  to  provide  for  the  increased  mortality. 
In  any  life  company,  the  value  of  its  standard  risks,  as  we  have 
already  said,  ranges  by  insensible  degrees  from  the  very  best  on  the 
one  hand  to  the  slightly  undesirable  risks  on  the  other.  Any  com- 
pany's average  experience  of  100  per  cent,  is  produced  by  the  group- 
ing together  of  risks  that  are  much  better  than  100  per  cent,  with 
risks  that  are  clearly  worse.  The  considerable  proportion  of  risks 
rated  at  80  per  cent,  on  the  one  hand  is  offset  by  a  corresponding 
proportion  of  risks  rated  at  120  per  cent.  The  proportion  of  risks 
at  85  per  cent,  is  offset  by  a  similar  number  rated  at  115  per  cent., 
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and  so  oil.  The  problem  then  is  for  each  company  to  determine  at 
what  point  it  should  fix  the  limit  of  its  standard  class.  In  our  own 
company  that  limit  is  fixed  at  125  per  cent,  in  general.  In  the 
practical  use  of  this  limit  care  must  be  taken  to  guard  against  the 
natural  tendency  to  shade  the  ratings  in  the  neighborhood  of  135 
per  cent,  so  as  to  include  at  that  end  of  the  line  a  disproportionately 
large  number  of  doubtful  risks.  We  believe  that  this  tendency  to 
introduce  into  the  membership  of  the  company  border-line  and 
doubtful  risks  can  be  kept  better  under  control  through  the  opera- 
tion of  the  numerical  method  than  without  it  and  that  indeed  one 
of  the  important  advantages  of  the  method  is  the  greater  accuracy 
with  which  these  border-line  risks  are  valued  and  placed  where  they 
belong. 

Conclusion. 

As  we  have  already  said,  our  object  in  preparing  this  paper  is  to 
describe  the  numerical  method  and  to  publish  the  basic  ratings  of 
Build  and  Family  History  in  such  form  as  to  be  readily  available. 
We  believe  that  the  use  of  basic  ratings  in  the  routine  practice  of 
the  life  companies  throughout  the  country  would  be  a  marked  ad- 
vance over  the  present  method  of  determining  the  significance  of 
those  factors.  It  will  take  but  little  experimentation  to  demonstrate 
the  soundness  of  this  claim.  It  is  by  no  means  difficult  to  make  the 
experiment  which  we  made  before  our  company  adopted  the  method, 
namely,  of  running  the  two  methods  side  by  side  for  a  few  months. 
This  has  been  done  by  other  companies  who  were  averse  to  giving 
up  the  old  method  and,  we  are  informed,  has  proven  the  distinct 
advantage  of  a  numerical  system.  The  judgment  of  the  medical 
selector  is  greatly  steadied  and  his  conclusions  are  more  accurate 
with  the  help  of  these  standards  than  without  them.  The  entire 
plan  of  valuing  lives  for  insurance  need  not  be  introduced  all  at 
once  in  any  office.  When  the  selector  is  passing  judgment  upon 
the  factors  of  Build  and  of  Family  History  alone  he  needs  the 
steadying  influence  of  standards  even  if  he  makes  no  other  use 
of  them. 

Finally  we  should  like  to  say  that, 

1.  We  do  not  believe  that  the  whole  truth  is  included  in  the 
numerical  system  as  now  practiced  or  that  it  cannot  be  changed  to 
advantage  in  many  of  its  details.  In  fact,  we  stand  ready  to  modify 
pur  present  views  in  the  light  of  new  evidence. 
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2.  We  do  not  believe  that  the  system  is  theoretically  correct  at 
all  points,  but  we  agree  fully  with  the  actuary  of  one  of  the  large 
companies  who  employs  the  system  when  he  says  that  the  numerical 
system  can  be  criticized  freely  from  the  theoretical  standpoint  but 
in  practical  use  it  is  a  powerful  aid  in  the  selection  of  risks  for 
insurance. 


Abstract  of  Discussion  of  Preceding  Paper. 

DR.  A,  s.  knight: 

These  two  men,  Dr.  Rogers  and  Mr.  Hunter,  and  the  company 
they  represent  have  in  the  contents  of  this  paper  generously  given 
to  us  a  tremendous  amount  of  most  valuable  information  that  it  has 
taken  years  of  study  and  of  skilful  oversight  and  an  expenditure  of 
large  amounts  of  money  to  obtain.  And  now  as  I  have  read  and  re- 
read it  very  carefully,  the  most  emphatic  impression  that  I  have 
formed  is  that  no  one  (whether  actuary  or  medical  director)  should 
go  home  from  these  meetings  without  a  clear  sense  that  it  is,  from 
now  on,  his  duty,  and  the  duty  of  his  company,  and  a  necessity  in 
the  way  of  fair  dealing  with  applicants,  to  try  to  measure  correctly 
the  mortality  worth  of  all  who  ask  for  insurance  and  then  to  give 
them  a  form  of  insurance  and  at  a  cost  that  are  fair  to  both  Com- 
pany and  applicant.  They  have  demonstrated  that  the  ratings  can 
be  made  and  followed  safely  and  with  about  as  even  an  experience 
where  they  run  above  125  per  cent,  as  below  it;  and  it  seems  to  me 
that  none  of  us  should  henceforth  refuse  to  consider  and  to  insure 
lives  that  are  at  least  to  a  moderate  degree  substandard.  I  know 
that  the  agencies  of  some  companies  are  opposed  to  it,  but  is  not  a 
prominent  reason  that  they  now  can  get  standard  policies  issued  on 
lives  where  they  would  be  unobtainable  if  the  company  issued  sub- 
standards?  And  have  not  the  executives  of  companies  failed  to 
issue  substandard  insurance  because  they  have  not  known  that  it 
can  be  done  with  perfect  safety  and  because  they  have  thought  that 
it  was  easier  not  to  do  so  ? 

For  the  past  ten  years  actuaries  and  medical  directors  have  dis- 
cussed and  criticized  the  system  of  numerical  rating  of  risks  as 
practiced  by  the  New  York  Life  Insurance  Company.  Some  of  the 
views  have  been  favorable,  some  decidedly  unfavorable,  some  have 
rather  clandestinely  obtained  and  have  been  using  in  their  own 
home  offices  the  actual  tables  that  the  New  York  Life  has  built  up 
out  of  its  long  and  many  experiences  for  its  own  use;  others  have 
decried  the  delegation  of  the  rating  of  risks  to  clerks,  have  pointed 
out  the  inconsistencies  and  errors  of  followdng  blindly  the  system 
of  credits  and  debits  for  favorable  and  for  unfavorable  features, 
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reaching  results  that  without  the  judgment  of  an  expert  medical 
selector  would  be  grossly  wrong;  and  some  have  found  particular 
fault  with  the  results  of  raising  tlie  age  to  make  the  policies  sub- 
standard, the  contention  being  that  "the  original  assumptions  are 
not  followed  out  in  practice  in  case  of  lapse  or  surrender  and  not 
always  in  the  distribution  of  dividends."  But  brief  reflection  shows 
that  these  latter  criticisms  are  for  the  most  part  not  of  the  system 
or  principle  of  numerical  rating  of  the  mortality-worth  of  the  risks 
but  rather  of  the  way  the  cases  are  handled  after  the  ratings  have 
been  determined. 

We  know  and  we  must  keep  in  mind  without  confusion  that  in 
placing  insurance  upon  lives  there  are  two  separate  and  distinct 
problems  that  have  to  be  solved :  First,  what  rate  of  mortality  will 
cover  the  risk  in  question?  Second,  with  the  rate  of  mortality  de- 
termined what  practical  disposition  will  be  made  of  it? 

Now  this  paper  under  discussion  deals  only  with  the  first  ques- 
tion, but  we  have  to  think  too  of  the  second  one  for  it  is  probable 
tbat  a  company's  method  of  determining  the  value  of  the  individual 
risks  might  be  modified  very  materially  by  their  method  of  treating 
the  individual  risks  after  the  value  is  determined.  For  instance, 
the  numerical  method  as  outlined  by  Dr.  Rogers  and  Mr.  Hunter, 
determines  tlie  percentage  of  the  normal  for  each  risk  and  in  the 
six  cases  quoted  gives  values  ranging  from  85  per  cent,  to  215  per 
cent.  If  the  practical  treatment  of  risks  is  such  as  to  take  cog- 
nizance of  small  variations  in  the  percentage,  some  method  of  rating 
is  necessary  which  reflects  such  small  differences,  whereas  if  the 
method  of  treatment  deals  only  with  larger  subdivisions,  then  such 
close  methods  of  refinement  would  not  seem  to  be  absolutely  neces- 
sary, although  they  may  be  valuable.  According  to  our  understand- 
ing, the  method  of  the  New  York  Life  is  somewhat  a  combination 
of  the  two.  The  broad  classification  is  adopted  when  the  total  rating 
i?  less  than  125  per  cent.,  while  above  that  special  ratings  are  made 
for  each  5  per  cent,  addition,  or  else  extra  premiums  are  charged. 
At  the  bottom  of  page  298,  Dr.  Rogers  and  Mr.  Hunter  state : 

■'^The  considerable  proportion  of  risks  rated  at  80  per  cent,  on 
the  one  hand  is  offset  by  a  corresponding  proportion  of  risks  rated 
at  120  per  cent.  The  proportion  of  risks  at  85  per  cent,  is  offset 
by  a  similar  number  rated  at  115  per  cent.,  and  so  on.  The  prob- 
lem then  is  for  each  company  to  determine  at  what  point  it  should 
fix  the  limit  of  its  standard  class.  In  our  own  Company  that  limit 
is  fixed  at  125  per  cent,  in  general.  In  the  practical  use  of  this 
limit  care  must  be  taken  to  guard  against  the  natural  tendency  to 
shade  the  ratings  in  the  neighborhood  of  125  per  cent,  so  as  to  in- 
clude at  that  end  of  the  line  a  disj^yroportionately  large  number  of 
doubtful  risks." 

Under  this  method,  if  the  numerical  rating  showed  an  expected 
mortality  of  120  per  cent,  or  125  per  cent.,  the  risks  would  gen- 
erally be  given  standard  policies,  whereas  if  the  rating  showed  130 
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per  cent.,  there  would  be  a  small  advance  in  age.  If  the  rating 
showed  135  per  cent,  or  140  per  cent.,  there  would  be  a  further 
advance  in  age,  while  a  rating  of  215  per  cent,  would  result  in  a 
very  material  increase  in  age. 

In  the  company  with  which  I  happen  to  be  associated,  we  gener- 
ally follow  the  same  broad  classification  in  giving  standard  policies 
to  risks  that  show  a  mortality  up  to  135  per  cent.,  but  above  that 
rating  we  do  not  differentiate  as  closely  as  the  numerical  system  of 
the  New  York  Life  permits.  It  happens  that  with  our  company 
doing  an  Industrial  and  Intermediate  business  we  are  constantly 
dealing  with  groups  showing  higher  mortality.  We  have  our  Inter- 
mediate table  for  the  higher  grade  of  Industrial  risks,  and  those 
Intermediate  rates  provide  for  a  mortality  of  150  per  cent.,  thus 
covering  the  risks  from  125  per  cent,  to  175  per  cent.;  and  then 
too  we  have  our  Special  Class  rate  with  a  mortality  of  200  per  cent, 
that  takes  care  of  the  cases  from  175  per  cent,  to  225  per  cent. 
Thus  we  have  cared  for  all  of  our  ordinary  standard  and  sub- 
standard risks  up  to  an  expectation  of  225  per  cent,  by  placing  them 
in  one  of  these  three  broad  classifications.  Dr.  Eogers  and  Mr. 
Hunter  say  "  that  the  proof  of  the  pudding  is  in  the  eating "  and 
you  will  see  by  the  statement  of  our  Special  Class  experiences  dur- 
ing the  past  10  years  how  satisfactorily  and  evenly  that  has  gone 
along.  (See  table,  page  302).  The  five  groups  embrace  90  per 
cent,  of  the  total  Special  Class  business,  and  you  will  note  how  even 
the  experience  has  been  year  by  year  with  each  one  of  those  groups. 
All  have  proven  themselves  to  be  substandard,  and  yet  the  per- 
centage of  actual  claims  to  the  probable  has  been  continuously 
steady  and  within  the  limits  of  safet}^  The  totals  for  the  thirteen 
groups  exhibited  in  the  last  column  show  year  by  year  a  percentage 
less  than  69  only  once,  and  more  than  72  only  once.  The  percentage 
of  actual  to  probable  for  the  10  years  measured  by  the  Special  Class 
Tables  is  70,  and  we  have  learned  during  the  20  years  that  the 
Company  has  written  Special  Class  insurance  that  the  experiences 
with  these  impaired  lives  with  their  mortality  expectations  from  175 
per  cent,  to  225  per  cent,  go  along  just  about  as  evenly  and  just 
as  safely  as  they  do  with  the  standard  lives  where  a  death  rate  of 
less  than  125  per  cent,  is  expected. 

We  have  no  reason  to  be  dissatisfied  with  our  method  of  rating 
all  these  cases  and  placing  them  in  these  broad  classifications,  but  I 
do  think  that  now  with  the  valuable  data  given  to  us  by  these  men 
we  should  all  get  together  and  try  to  standardize  and  to  adopt  such 
similar  methods  as  will  permit  us  to  compare  results. 

MR.    ROBERT   HENDERSON: 

The  company  with  which  I  am  associated  adopted  the  numerical 
method  of  rating  risks  in  its  entirety  a  little  more  than  three  years 
ago.     At  that  time  we  had  been  writing  substandard  business 
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definitely  for  somewhat  over  sixteen  years  and  had  in  that  time  an 
opportunity  to  learn  in  a  practical  way  some  of  the  reasons  why  a 
change  of  method  was  desirable.  Substandard  business  by  its  very 
nature  directs  the  mind  to  a  determination,  as  precise  as  our  knowl- 
edge of  the  facts  and  of  their  meaning  renders  possible,  of  the  de- 
gree of  extra  hazard  in  each  case.  On  the  score  of  mere  consistency 
also  it  imperatively  demands  the  formulation  of  rules  to  be  fol- 
lowed, unless  good  and  sufficient  reason  can  be  shown  for  a  different 
course,  in  the  rating  of  those  impairments  sufficiently  serious  to 
disqualify  for  standard  policies  and  sufficiently  common  to  be  met 
with  repeatedly.  With  the  accumulation  of  experience  and  expan- 
sion of  the  business  these  rules  naturally  become  more  numerous 
and  more  elaborate  to  an  extent  requiring  a  systematic  index.  They 
are  also  necessarily  expressed  numerically  because  they  must  finally 
be  given  effect  in  modifications  of  premium  rate  or  of  benefits 
granted.  On  the  other  hand,  for  a  company  which  does  not  trans- 
act substandard  business  the  rule  for  these  impairments  is  not  at 
all  numerical  but  is  as  simple  as  that  of  the  Queen  of  Hearts  in 
Wonderland,  whose  favorite  prescription  for  those  who  displeased 
her  was :  "  Off  with  their  heads." 

Possibly  this  distinction  has  created  in  some  minds  the  impres- 
sion that  the  numerical  method  of  rating,  while  probably  valuable 
for  a  company  doing  a  considerable  substandard  business,  is  of  com- 
paratively little  use  to  a  company  doing  only  standard  business. 
Such  a  conclusion  is,  however,  not  warranted  because  such  a  set  of 
rules  as  I  have  described,  however  extensive  and  however  carefully 
indexed  it  may  be,  does  not  in  itself  constitute  the  numerical  method 
of  rating,  properly  so  called.  It  is  not  even  a  necessary  part  of  that 
method  except  for  a  company  transacting  substandard  business. 

The  essential  features  of  the  method  as  I  understand  it  are  as 
follows : 

1.  A  schedule  expressed  in  a  numerical  scale  of  the  expected  effect 
on  the  mortality  experience,  of  the  various  conditions,  favorable  or 
unfavorable,  likely  to  be  found  in  cases  falling  mthin  the  range  of 
possible  acceptance  in  some  form  by  the  company.  (For  conditions 
which  would  in  themselves  take  a  case  outside  that  range,  that  fact 
only  need  be  noted.) 

2,  An  arithmetical  rule  for  combining  the  numbers  correspond- 
ing to  the  different  features  of  each  case  into  a  single  amount  which 
may  be  used  as  an  aid  in  determining  the  action  to  be  taken. 

These  two  features  are  of  as  great  importance  and  value  in  con- 
nection with  standard  insurance  as  with  substandard  insurance, 
possibly  greater.  Their  adoption  has  in  our  case  produced  the  fol- 
lowing results : 

1.  A  large  percentage  of  the  cases  is  passed  on  by  lay  clerks  in 
the  medical  department,  thus  allowing  the  medical  directors  to  give 
more  and  better  attention  to  the  doubtful  or  otherwise  important 
cases  and  also  permitting  the  same  number  of  medical  directors  to 
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dispose  of  a  much  larger  volume  of  business  than  would  otherwise 
have  been  at  all  possible. 

2.  The  action  of  the  different  medical  directors  on  similar  cases 
has  been  made  much  more  consistent. 

3.  It  is  possible  to  modify,  if  desired,  the  severity  of  selection 
generally  without  endeavoring  to  reconstruct  the  point  of  view  of 
the  individuals  passing  on  risks. 

4.  As  a  particular  case  of  the  above  the  selection  can  easily  and 
automatically  be  made  more  severe  for  large  amounts  than  for  small. 

Our  opinion  of  the  method,  after  three  years'  trial,  may  be  sum- 
marized by  saying  that  we  tried  it  at  first  as  an  experiment  prob- 
ably worth  making  and  it  is  now  a  regular  part  of  our  system  not 
to  be  abandoned  until  something  better  is  presented  to  take  its 
place. 

Among  the  classes  for  which  it  had  been  found  necessary  to  lay 
down  rules  for  rating  were,  naturally,  those  of  heavyweights  and 
lightweights  who  were  outside  the  range  of  acceptance  at  standard 
rates  and  although,  like  some  other  companies,  we  had  printed  in 
our  rate  books  the  table  of  heights  and  weights  compiled  by  Dr. 
Shepherd,  which  varies  according  to  age,  the  light  of  experience 
indicated  that  a  fairly  equitable  and  at  the  same  time  simple  rule 
for  heav^nveights  could  be  laid  down,  if  the  percentages  of  departure 
were  measured  from  a  standard  uniform  for  all  ages  instead  of 
from  that  table.  We  accordingly  adopted  as  such  standard  the 
figures  given  for  ages  35-39  in  Dr.  Shepherd's  table. 

At  that  time  our  practice  was  to  provide  for  extra  mortality  by 
rating  up  the  age  and  the  rule  was  naturally  in  the  form  of  years 
added  to  the  age  in  terms  of  percentage  of  overweight.  We  later 
however  discontinued  rating  up  the  ages  and  used  instead  scales  of 
extra  premiums  calculated  to  cover  percentages  of  extra  mortality. 
The  rule  was  accordingly  converted  into  that  form  with  the  result 
that  when  we  finally  decided  to  adopt  the  numerical  rating  method 
we  had  already  in  use  a  section  of  a  table  of  mortality  ratings  for 
build,  based  on  a  single  build-table,  which  was  incorporated  with 
slight  modifications  into  our  system.  Eecently  we  modified  our 
standard  build  table  slightly  so  that  it  now  agrees  exactly  with  the 
scale  for  male  lives  at  ages  35-39  given  in  Part  I  of  the  M.-A.  re- 
port instead  of  with  Dr.  Shepherd's  figures. 

It  may  be  well  to  explain  how  it  is  possible  to  have  a  table  of 
mortality  ratings  based  on  a  single  build  table  which  will  be  equiva- 
lent to  another  table  based  on  a  set  of  build  tables  arranged  by 
ages.  This  possibility  depends  upon  the  similarity  of  the  build 
tables  at  the  different  ages.  For  example,  if  by  taking  117.3  per 
cent,  of  the  average  weight  for  each  height  at  age  15  we  arrive  at 
the  standard  weight  for  that  height,  then  it  is  evident  that  for  each 
percentage  under  or  over  the  standard  weight  there  will  be  a  cor- 
responding percentage  under  or  over  the  average  weight  which  will 
be  independent  of  the  actual  height.  Thus,  25  per  cent,  under  the 
20 
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standard  will  correspond  to  12  per  cent,  under  the  average,  10  per 
cent,  over  the  standard  will  correspond  to  29  per  cent,  over  the 
average  and  50  per  cent,  over  the  standard  will  correspond  to  76  per 
cent,  over  the  average.  From  a  set  of  mortality  rates  based  on  one 
scale  it  is  therefore  easy  to  pass  to  a  set  based  on  the  other.  The 
required  similarity  of  the  sectional  build  tables,  while  not  exact,  is 
sufficiently  close  for  all  practical  purposes  and  the  following  list  of 
proportions  for  different  ages  has  been  derived  by  combining  the 
weights  for  heights  5  ft.  7  in.  to  5  ft.  10  in.  inclusive: 

Percentage  of 
Age.  Average  to  Standard.     Standard  to  Average. 

15    85.3  117.3 

20    91.5  109.2 

25   94.7  105.6 

30    96.7  103.4 

35    98.7  101.3 

40 100.6  99.4 

45    101.9  98.2 

50    102.5  97.6- 

35-39    100.0  100.0 

The  single  standard  for  build  was  not  adopted  by  us  on  the  theory 
that  it  represented  the  best  weight  from  the  standpoint  of  mor- 
tality at  all  ages,  although  it  did  in  a  sense  originate  in  the  idea 
that  an  approximately  uniform  percentage  of  excess  over  tliat  scale 
represented  the  limit  of  standard  insurance.  In  fact,  when  we  first 
prepared  a  complete  schedule  of  mortality  ratings  for  build  the  best 
weight  according  to  it  was  slightly  above  the  standard  at  the  young 
ages  and  slightly  below  at  the  old.  We  are  consequently  not  con- 
cerned about. the  possibility  of  conditions  so  changing  in  the  future 
that  the  best  weight  would  not  agree  "udth  our  standard.  The  aver- 
age weight  might  equally  vary  from  the  present  scale.  What  we 
were  seeking  was  an  arrangement  Avhich  would  simplify  as  much  as 
possible  the  routine  work  of  the  rating-desk  and  so  expedite  the 
work.  This  our  plan  accomplished  to  a  greater  degree  than  we  had 
counted  upon  because  the  simplicity  of  the  arrangement  enabled  our 
medical  department  to  devise  a  mechanical  aid  for  the  clerks  which 
has  been  of  great  value  in  increasing  speed  and  at  the  same  time 
reducing  mental  effort  and  possibility  of  error. 

I  have  prepared  and  append  to  this  discussion  tables  of  basic 
mortality  ratings,  additional  ratings  for  consumptive  family  history 
and  corrections  for  short  endowments  on  the  basis  of  the  single 
standard  for  build  which  are  equivalent  to  those  given  by  Dr.  Rogers 
and  Mr.  Hunter.  An  examination  of  the  first  of  these  discloses  two 
rather  remarkable  results:  the  standard  weight  is  apparently  the 
best  weight  for  all  ages  and  for  the  entire  heaA'j'weight  side  of  the 
table  the  ratings  are  independent  of  the  age. 
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Theoreticall.y  the  debits  and  credits  for  short  and  tall  men  and 
for  abdominal  measurements  should  also  be  corrected  similarly,  but 
the  corrections  would  be  small  and  the  allowances  themselves  are 
not  yet  very  definitely  determined,  so  I  would  suggest  that  the  al- 
lowances given  in  the  paper  for  heavyweights,  which  are  indepen- 
dent of  age,  might  safely  be  applied  to  the  single  standard,  leaving 
only  the  young  underweight  corner  to  be  modified. 

In  the  case  of  women  the  fact  that  the  average  weight — for 
height — is  less  than  among  men  at  certain  ages  might  be  taken  care 
of  by  preparing  on  similar  principles  a  special  table  of  mortality 
ratings  to  be  used  along  with  the  standard  build  table.  The  same 
final  result  may  however  be  accomplished  by  an  adjustment  to  the 
weight  of  women  at  those  ages  before  entering  the  build  table.  The- 
oretically this  adjustment  should  be  a  percentage  added  to  the 
actual  weight  and  varying  with  the  age.  For  example :  if  the  aver- 
age weight  of  men  at  age  20  is  2.8  per  cent,  greater  than  that  of 
women  of  the  same  height,  then  the  departure  of  the  weight  of  any 
woman  in  particular  from  the  average  weight  for  women  is  the  same 
as  the  departure  of  the  weight  of  a  man  weighing  2.8  per  cent,  more 
than  she  does  from  the  average  weight  for  men.  If  we  assume 
therefore,  as  do  the  authors  of  the  paper,  that  the  same  table  of 
mortality  ratios  may  be  applied  to  women  as  to  men  provided  the 
percentages  of  departure  are  measured  from  their  respective  aver- 
ages it  follows  that  we  may  determine  the  mortality  ratios  for 
women  by  first  applying  the  correction  to  the  weight  and  then  pro- 
ceeding as  for  men.  A  percentage  correction  to  the  weight  however 
has  practically  no  effect  on  the  mortality  ratio  if  the  weight  is  near 
the  standard  and  comparatively  little  effect  if  the  weight  is  below 
the  standard.  Satisfactor}'  results  may  accordingly  be  secured  in 
practice  by  using  instead  a  correction  in  pounds  so  determined  as 
to  be  correct  for  a  fairly  substantial  degree  of  overweight  and  apply- 
ing it  only  to  those  who  are  overweight.  The  following  schedule 
shows  the  percentage  correction  determined  from  a  combination  of 
the  weights  from  5  ft.  3  in.  to  5  ft.  6  in.  inclusive  and  a  suggested 
scale  of  corrections  in  pounds  which  would  correspond  with  the 
percentages  for  an  actual  weight  of  about  180  pounds  or  about  30 
per  cent,  above  standard  weight. 

Percentage  Correction 

Age.  Men  to  Women.  in  Pounds. 

15  100.0  0 

20  102.8  5 

25  104.2  8 

30  104.3  8 

35  103.1  6 

40  102.1  4 

45  101.4  2 

50  100.0  0 
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The  ratings  for  some  impairments  other  than  tubercular  family 
history  are  materially  afEected  by  the  build  of  the  applicant  and 
must  accordingly  be  harmonized  \nth  the  build  table  used  as  a  basis. 

Mortality  Eatings — Men  5  ft.  8  ins.  in  Height. 
Percentage  Departure  from  Standard  Weight. 


Age. 

—40. 

—35. 

-30. 

-25. 

—20. 

—15. 

—10. 

-5. 

0. 

+5. 

+  10. 

+  15. 

15 

145 

135 

125 

115 

110 

105 

100 

95 

95 

95 

100 

105 

20 

145 

135 

125 

115 

110 

105 

100 

95 

95 

95 

100 

105 

25 

140 

130 

120 

115 

no 

105 

100 

95 

95 

95 

100 

105 

30 

130 

125 

120 

115 

no 

105 

100 

95 

95 

95 

100 

105 

35 

125 

120 

115 

110 

105 

100 

100 

95 

95 

95 

100 

105 

40 

120 

115 

110 

105 

100 

100 

100 

95 

95 

95 

100 

105 

45 

115 

110 

105 

100 

100 

100 

100 

95 

95 

95 

100 

105 

50 

115 

110 

105 

100 

100 

100 

100 

95 

95 

95 

100 

105 

55 

110 

105 

100 

100 

100 

100 

100 

95 

95 

95  1  100 

105 

60 

110 

105 

100 

100 

100 

100 

100 

95 

95 

95  1  100 

105 

Percentage  Departure  from  Standard  Weight. 


Age. 

+20.  +25. 

+30.  1+35. 

1 

+40.  1  +45. 

+5C. 

+55.  +60. 

+65. 

+70.  j  +75.  I 

Any 

115  125 

135 

145 

155 

170 

180 

195 

205 

220 

230 

245 

Correction  for  Endowments  Maturing  Under  Age  55. 
Percentage  over  Standard  Weight. 


Age. 

+  15. 

+20. 

+25. 

+30. 

+35. 

+40.  +45. 

+50.  1  +55. 

+60. 

+65. 

+70. 

+75. 

15... 

0 

-5 

-  5 

-10 

-10  -10  -15 

-15  -15 

-20 

-20'  -20 

-20 

20... 

0 

-5 

-10 

-10 

-15  -15  -15 

-20  -20 

-20 

-25  -25 

-25 

25... 

-5 

-5 

-10 

-10 

-15-15  -15 

-20  -20 

-25 

-25  -25 

-25 

30... 

-5 

-5 

-  5 

-10 

-lOi-lO  -10 

-15 

-15 

-15 

-15  -15 

-15 

35... 

0 

-5 

-  5 

-5-5 

-10  -10 

-10 

-10  -10 

-10 

-10  -10 

40... 

0 

0 

0 

0-5 

-5-5 

-  5 

-  5t-  5 

1 

-  5 

-5-5 

Tuberculosis  in  Family  Eecord — Additions  to  Basic  Eatings. 

One  Death  from  Tuberculosis. 

Percentage  Departure  from  Standard  Weight. 


Age. 

—35. 

—30. 

—25. 

—20. 

—15. 

—10. 

—5. 

0. 

+5. 

+10. 

+15. 

15 

.  60 

50 

40 

35 

30 

25 

20 

10 

10 

5 

0 

20 

.  55 

50 

40 

30 

25 

20 

15 

10 

10 

5 

0 

25 

.  45 

40 

35 

25 

20 

15 

15 

10 

5 

5 

0 

30 

.1  40 

35 

30 

25 

15 

10 

10 

5 

5 

0 

35 

.  30 

25 

25 

20 

15 

10 

5 

5 

5 

0 

40 

.1  25 

20 

20 

15 

10 

5 

5 

0 

0 

45 

.  20 

15 

10 

10 

10 

5 

0 

50 

.  15 

10 

5 

5 

5 

0 

55 

!  10 

5 

5 

0 

0 

60 

.'  10 

5 

0 
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Two  Deaths  from  Tuberculosis. 
Percentage  Departure  from  Standard  Weight. 


Age. 

—35. 

—30. 

—25. 

—20. 

-15. 

—10. 

—5. 

0. 

+5. 

+  10. 

+  15. 

15 

80 

70 

65 

55 

40 

30 

25 

15 

10 

5 

0 

20 

80 

70 

60 

50 

40 

30 

20 

15 

10 

5 

0 

25 

65 

60 

50 

45 

35 

25 

20 

15 

10 

5 

0 

30 

60 

55 

45 

40 

30 

20 

15 

10 

5 

0 

35 

50 

45 

40 

35 

25 

20 

15 

10 

5 

0 

40 

40 

35 

30 

25 

15 

15 

10 

5 

0 

45 

30 

25 

20 

15 

10 

10 

10 

5 

0 

50 

25 

20 

15 

10 

5 

5 

5 

0 

55 

20 

15 

10 

5 

5 

5 

0 

60 

15 

10 

5 

0 

0 

0 

Three  Deaths  from  Tuberculosis. 
Percentage  Departure  from  Standard  Weight. 


Age. 

—35. 

—30. 

—25. 

—20. 

—15. 

—10. 

—5. 

0. 

+5. 

+15. 

+15. 

15 

90 

80 

75 

60 

50 

35 

25 

20 

15 

10 

5 

20 

90 

80 

70 

60 

50 

35 

25 

20 

15 

10 

5 

25 

75 

70 

60 

55 

45 

35 

25 

20 

15 

10 

5 

30 

70 

65 

55 

45 

35 

25 

20 

15 

10 

5 

0 

35 

60 

55 

45 

40 

35 

25 

20 

15 

10 

5 

0 

40 

45 

40 

35 

30 

25 

20 

15 

10 

5 

0 

45 

35 

30 

25 

20 

20 

15 

10 

5 

5 

0 

50 

25 

20 

15 

10 

10 

5 

5 

5 

0 

55 

20 

15 

10 

5 

5 

5 

0 

0 

60 

15 

10 

5 

0 

0 

0 

An  examination  of  the  tables  of  ratings  for  tubercular  family  his- 
tory will  show  how  different  in  appearance  tables  may  be  according 
as  they  are  placed  on  one  or  other  of  the  two  bases,  although  they 
mean  the  same  thing  in  practical  application. 

DR.  BRANDRETH   SYMONDS  : 

This  paper  of  Mr.  Hunter  and  Dr.  Eogers  is  a  splendid  exposition 
of  a  scientific  method  for  the  selection  of  substandard  risks.  It  is 
hardly  possible  to  conceive  of  any  method  other  than  this  which 
will  do  such  service  accurately.  The  old  English  method  of  rating 
substandard  risks  by  rule  of  thumb  seems  pitifully  inadequate. 
Perhaps  it  secured  satisfactory  results  but  the  conclusions  reached 
in  individual  cases  are  quite  incomprehensible  often  times.  By  the 
method  of  the  New  York  Life  a  solid  foundation  is  laid  for  the 
accurate  selection  of  such  risks. 

The  advisability  of  applying  it  to  the  selection  of  standard  risks 
is  another  matter.    The  authors  claim  for  it : 

(1)  Greater  uniformity, 

(2)  Diminished  error, 

(3)  Action  of  laymen, 
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(4)  Greater  accuracy  in  border-line  cases,  and 

(5)  Greater  speed. 

(1)  So  far  as  uniformity  is  concerned,  is  it  not  to  a  large  degree 
a  mechanical  uniformity  which  does  not  recognize  for  example  the 
varying  ability  of  different  examiners?  This  certainly  is  a  most 
important  matter  especially  in  border-line  cases.  The  report  of 
mitral  regurgitation  without  hypertrophy  by  a  skilled,  experienced 
examiner  should  receive  a  different  rating  from  one  made  by  an  in- 
ferior country  practitioner  who  is  an  examiner  only  because  there 
is  no  other  M.D.  within  a  radius  of  twenty  miles.  Curiously,  in 
this  case  the  report  of  the  expert  should  make  the  rating  higher, 
for  the  diagnosis  is  probably  accurate,  while  the  isolated  country 
doctor  has  about  an  even  chance  of  reporting  a  non-valvular  or  a 
cardio-respiratory  murmur  as  mitral  regurgitation.  As  another 
example  the  occupation  of  farmer  entitles  the  risk  to  a  credit,  but 
this  should  not  be  the  case  if  he  has  a  valvular  murmur  with  hyper- 
trophy. In  fact  it  should  then  be  a  demerit.  Now  it  is  more  than 
likely  that  such  inconsistencies  are  properly  cared  for  in  the  New 
York  Life  office  but  there  is  no  evidence  of  it  in  this  paper.  Their 
very  existence  shows  the  need  of  something  more  than  mechanical 
uniformity.  In  fact  the  absence  of  any  reference  to  the  varying 
ability  of  different  examiners  is  a  serious  defect  in  the  method. 

(2)  If  by  the  term  "error"  is  meant  such  clean-cut  mistakes 
as  overlooking  "  total  blindness  "  or  a  pulse-rate  of  95,  the  method 
does  not  seem  to  afford  any  great  advantage.  If  each  case  is  rated 
by  two  clerks  independently  then  the  liability  to  such  errors  is 
greatly  diminished,  but  this  has  nothing  to  do  with  numerical 
rating. 

(3)  There  is  no  need  to  resort  to  numerical  rating  in  order  to 
secure  the  action  of  competent  skilled  la}Tnen  in  the  selection  of 
risks.  In  my  own  company,  the  Mutual  Life,  53  per  cent,  of  the 
applications  are  accurately  approved  by  lay  clerks  who  have  never 
seen  the  inside  of  a  medical  school.  The  method  is  very  simple. 
A  skeleton  examiner's  report  is  furnished  to  the  lay  checker  which 
sets  forth  the  answers  required.  The  great  majority  of  these  is 
'^  yes  "  or  "  no,"  and  any  marked  qualification  sends  the  case  to  the 
medical  department.  In  the  matter  of  weight  a  table  is  furnished 
showing  the  limits  of  their  action  for  each  weight  and  age.  Simi- 
larly for  such  conditions  as  pulse-rate  and  specific  gravity  of  the 
urine,  upper  and  lower  limits  are  set.  The  family  histor}'  must  not 
include  a  case  of  tuberculosis  nor  two  cases  of  apoplexy,  heart  dis- 
ease, diabetes,  insanity,  epilepsy  or  cancer,  and  it  must  not  be  short- 
lived. The  personal  history  of  disease  is  covered  by  a  series  of 
tables  givdng  the  minimum  time  which  should  elapse  since  occur- 
rence. The  amount  is  restricted  to  $10,000.  This  arrangement 
also  disposes  of  the  claim  for  greater  speed  in  handling  applications 
and  it  gives  the  medical  board  ample  time  for  the  proper  scrutiny 
of  the  other  applit.arions.  Similar  arrangements  are  in  vogue  in 
other  offices. 
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(4)  There  remains  the  claim  of  greater  accuracy  in  rating  bor- 
der-line risks.  These  are  not  very  numerous,  even  though  they  are 
very  annoying.  Probably  between  5  per  cent,  and  10  per  cent,  of 
the  applications  submitted  to  a  company  issuing  only  standard  poli- 
cies fall  into  this  category.  In  my  company  53  per  cent,  are  ap- 
proved by  lay  checkers,  5  per  cent,  are  disapproved  by  the  medical 
examiner,  leaving  42  per  cent,  which  have  to  receive  careful  scru- 
tiny by  the  medical  board.  Three  out  of  four  of  these  fall  promptly 
among  the  goats  or  the  sheep.  There  remains  then  10  per  cent,  of 
border-line  risks.  Does  it  seem  advisable  to  install  the  cumber- 
some machinery  of  numerical  rating  for  all  applications  in  order  to 
arrive  at  greater  accuracy  for  this  10  per  cent,  of  border-line  risks? 
Most  certainly  no,  for  numerical  rating  would  materially  delay  the 
present  swift  and  accurate  approval  of  75  per  cent,  of  the  applica- 
tions. On  the  other  hand,  is  it  advisable  to  apply  numerical  rating 
to  those  cases  about  which  the  medical  director  may  be  in  doubt? 
The  authors  give  in  the  opening  paragraph  of  their  explanation  an 
instructive  description  of  the  gyrations  of  a  medical  director's  men- 
tal wheels  when  he  strikes  a  case  of  this  kind.  It  is  accurate  except 
that  all  reference  to  the  medical  examiner  is  omitted.  But  if  the 
medical  director  has  a  correct  idea  of  the  mortality  ratio  which  ac- 
companies the  applicant's  physique,  he  can  allot  the  proper  signifi- 
cance to  the  other  factors  with  a  promptness  which  can  hardly  be 
found  in  the  system  under  discussion.  An  experienced  medical 
director  will  make  this  estimate  quite  accurately,  without  any  nu- 
merical rating  to  help  him  except  the  basic  mortality  ratio  due  to 
physique.  An  inexperienced  medical  director  would  doubtless  get 
great  help  from  the  numerical  rating  of  all  his  risks,  but  a  small 
amount  of  practice  would  soon  enable  him  to  dispense  with  it  in  75 
per  cent,  of  the  applications,  and  that  percentage  would  increase 
rapidly  up  to  90  per  cent.,  if  his  company  issues  no  substandard 
policies.  The  usefulness  of  numerical  rating  to  a  company  issuing 
only  standard  policies  is  negative  in  90  per  cent,  of  the  risks  and 
of  doubtful  value  for  the  other  10  per  cent.,  excepting  the  basic 
rates  for  physique. 

As  no  medical  director  knows,  however,  when  his  company  will 
begin  to  issue  substandard  policies,  let  us  examine  in  some  detail 
the  splendid  feast  of  numerical  ratings  which  Mr.  Hunter  and  Dr. 
Eogers  have  laid  before  us.  This  system  is  the  only  one  which  can 
properly  rate  substandard  risks  and  all  other  methods  must  go  down 
before  it. 

The  table  of  ratings  for  physique  is  a  substantial  improvement 
over  that  of  the  Joint  Committee.  As  I  am  a  member  of  that 
Committee,  this  statement  may  seem  disloyal,  but  I  have  excellent 
company.  Like  most  peace  treaties,  the  Committee's  ratings  were 
a  compromise  but  the  majority  favored  blue  and  we  generally  com- 
promised on  blue.    I  disliked  it  so  much  that  I  never  urged  it  upon 
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my  own  company.  The  method  described  of  applying  these  ratings 
seems  to  be  very  complicated.  A  reference  first  to  one  table  to  find 
the  percentage  of  weight  in  terms  of  average  weight  and  then  to 
another  table  to  find  a  mortality  rating  for  the  percentage  seems  to 
double  the  work  needed  for  both  items  can  be  easily  combined  in 
one  table. 

It  does  not  seem  reasonable  to  suppose  there  is  any  material  dif- 
ference between  men  and  women  in  the  laws  governing  the  influence 
of  physique  on  mortality  with  one  important  exception.  Women 
have  about  one  inch  more  of  fictitious  height  than  men  due  to  the 
heels  and  the  hair.  The  same  ratings  should  be  given  to  a  woman 
of  5  ft.  6  inches  as  for  a  man  5  ft.  5  inches. 

While  the  authors  say  that  the  ratings  for  abdominal  girth  in 
overweight  are  provisional,  they  probably  approximate  the  truth 
quite  closely. 

The  section  referring  to  Family  History  other  than  tuberculous 
really  gives  only  half  the  truth,  for  it  covers  only  the  difference  be- 
tween a  long-lived  and  a  short-lived  family  history.  One  of  the 
authors  told  me  of  his  scheme  for  grading  family  histories  ten  or 
twelve  years  ago.  It  sounded  attractive  and  I  tested  it  at  once. 
All  the  men  in  my  company  who  were  interested  in  the  selection 
of  risks  helped  in  this  grading,  also  some  in  other  companies  and 
even  a  few  of  our  Hartford  friends.  Five  hundred  family  histories 
were  graded  numerically.  This  numerical  grading  extended  from 
100  for  the  best  down  to  40  for  the  worst  according  to  the  votes  of 
20  men  qualified  in  selecting  risks.  The  material  was  divided  into 
4  even  groups,  compassing  15  points  each.  The  best  included  those 
from  100  to  86,  the  next  from  85  to  71,  the  next  from  70  to  55  and 
the  worst  from  54  to  40,  The  difference  between  the  mortality  of 
the  best  group  and  that  of  the  worst  was  over  60  per  cent,  instead 
of  30  per  cent.  These  mortalities  were  recalculated  in  1916  with 
a  few  years  added  exposures  and  the  results  are  as  follows : 

MoRTAJLiTY  Experience  of  500  Selected  Lives. 

Issues  of  1880  to  1890 —  Exposed  to  1915.     Expected  Deaths  Computed  by 

the  M.-A.  Table. 


Family  History. 

Grading. 

Entrants. 

Deaths. 

Mortality 
Ratio. 

Actual. 

Expected. 

Best     

100-86 
85-71 
70-55 
54-40 

103 

150 

182 

65 

18 
36 
44 
20 

30.46 
38.86 
37.48 
16.35 

59.0% 

92.5  % 
117.5% 
122.4% 

Average 

Poor 

Worst 

Total 

500 

118 

123.15 

95.8% 

The  difference  betw^een  the  best  and  the  worst  is  63  per  cent, 
instead  of  30  per  cent.    The  reason  is  that  we  intentionally  picked 
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out  some  very  ^ood  family  histories  and  as  many  very  bad  ones  as 
we  could  find.  Doubtless  every  very  bad  non-tubercular  family  his- 
tory between  1880  and  1890  in  my  company  is  included  in  this 
list.  The  result  is  that  even  the  poor  group  is  a  long  way  below  the 
average  group  and  not  far  above  the  worst.  If  the  two  lower  groups 
are  consolidated  there  are  64  actual  and  53.83  expected  deaths,  giv- 
ing a  mortality  of  118.8  per  cent.,  which  is  60  points  worse  than 
the  best  group.  Now  64  deaths  constitute  quite  a  respectable  num- 
ber for  comparison  with  other  groups  which  are  homogeneous  in 
everything  excepting  the  family  history.  In  a  paper  which  I  pre- 
sented to  our  Association  in  1912,  there  was  an  elaborate  analysis 
made  with  regard  to  the  difference  between  long-lived  and  short- 
lived family  histories.  In  the  long-lived  families  both  parents  at- 
tained 70  and  in  the  short-lived  families  both  parents  died  below 
60.  All  tuberculous  elements  and  all  marked  evidence  of  degenera- 
tive taint  such  as  two  cases  of  apoplexy,  heart  disease,  insanity, 
epilepsy,  diabetes  and  cancer  were  excluded.  This  analysis  of  rea- 
sonably pure,  untainted  families  showed  that  the  long-lived  family 
gave  a  mortality  of  86.8  per  cent,  and  the  short-lived  family  one  of 
110.4  per  cent.,  a  difference  of  nearly  24  points.  This  agrees  quite 
closely  with  the  30  points  which  separate — in  the  opinion  of  our 
authors — the  best  family  history  from  the  worst,  but  they  have  over- 
looked entirely  the  matter  of  taint  in  the  family  record.  One  family 
taint  which  affects  the  younger  ages  particularly  is  that  of  tubercu- 
losis. In  the  paper  referred  to  above  a  very  large  group  of  risks, 
who  had  lost  one  brother  or  sister  by  tuberculosis  was  analyzed 
with  reference  to  the  influence  of  longevity  in  conjunction  with  this 
mild  manifestation  of  tubercular  taint.  The  results  were  as  shown 
in  the  table  on  page  314. 

Nine  out  of  ten  of  us  sitting  here  have  had  at  some  time  an 
attack  of  bacillus  tuberculosis.  In  very  few  has  the  attack  pro- 
gressed beyond  some  slight  symptoms  which  were  not  recognized  as 
caused  by  the  bacillus  tuberculosis.  These  statements,  which  could 
be  confirmed  post-mortem,  indicate  clearly  that  when  the  attack  de- 
velops to  a  point  where  it  is  surely  diagnosed  as  tuberculosis,  some 
other  factor  than  the  bacillus  tuberculosis  has  taken  part.  In  life 
insurance  most  of  us  firmly  believe  that  this  determining  factor  is 
inheritable  and  represents  a  family  taint.  This  belief  is  also  held 
by  biologists  in  general,  as  set  forth  in  a  recent  letter  of  Professor 
Raymond  Pearl,  who  is  the  head  of  the  department  of  Biometry  and 
Vital  Statistics  in  Johns  Hopkins  University.  He  says:  "Alto- 
gether I  feel  that  we  must  and  will,  as  time  goes  on,  give  more  and 
more  attention  to  the  constitutional  or  hereditary  factor  in  disease. 
With  the  development  of  bacteriology  which  went  with  such  tre- 
mendous strides  in  the  late  eighties  and  early  nineties,  the  pendu- 
lum of  medical  opinion  swung  high  away  towards  the  infection  side, 
and  physicians  more  and  more  tended  to  forget  that  the  constitu- 
tion of  the  individual  in  a  biological  sense  was  still  a  very  important 
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Issues  of  1885  to  1908 — Exposubes  of  1885  to  1909. 

Expected  Deaths  by  the  M.-A.  Table. 
One  Brother  or  Sister  Dead  of  Tuberculosis. 

Long-lived  Family  History. 


Ages  at  Entry. 

Number  of 
Entrants. 

Exposures. 

Deaths. 

Ratio. 

Expected. 

Actual. 

All  ages 

3,141 

20,568 

2.5.'^  7      1        IQO 

78.4 

Lighter  Weights — Build-groups  6,  7,  8,  9. 

15-19  

20-29  

30-39  

40-49  

50-59 

60  and  over . 


54 
433 
441 
182 

35 


475 
2,914 
2,988 
1,143 

203 


2.2 
18.9 
31.9 

27.7 
9.9 


3 

136.5 

30 

158.7 

24 

75.1 

20 

72.2 

4 

40.4 

Total 


1,145 


7,723 


90.6 


81 


89.1 


Heavier  Weights — Build-groups  0,  1,  2,  3,  4,  5. 


15-19  

20-29  

30-39  

40-49  

50-59  

60  and  over . 


58 
601 
872 
412 

53 


322 
4,118 
5,504 
2,574 

327 


1.5 
26.4 
61.6 
57.3 
16.3 


19 
42 
45 
12 


72.0 
68.0 
78.8 
73.6 


Total 


1,996        12,845 


163.1 


118 


72.3 


Short-lived  Family  History. 


All  ages 1,056 


6,634  59.2 


79 


133.5 


Lighter  Weights — Build-groups  6,  7,  8,  9. 


15-19  

20-29  

30-39  

40-49  

50-59  

60  and  over . 


8 

125 

157 

122 

28 

4 


34 

750 

1,042 

817 

205 

16 


3.3 

6.7 
8.3 
4.8 
1.0 


9 
5 

10 
6 

2 


272.7 
74.5 
120.0 
124.8 
200.0 


Total 


444 


2,864 


24.1 


32 


132.8 


Heavier  Weights — ^Build-groups  0,  1,  2,  3,  4,  5. 


15-19  

20-29  

30-39  

40-49  

50-59  

60  and  over 

Total .... 


1 

92 

248 

195 

64 

12 

612 


1 

596 

1,516 

1,226 

381 

50 

3,770 


2.6 
9.2 
12.5 
8.8 
2.0 

35.1 


6 

18 

13 

7 

3 

47 


231.0 
196.2 
104.0 

79.8 
150.0 

134.0 
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factor,  both  in  determining  whether  he  got  infected  and  in  deter- 
mining what  happened  to  him  if  he  did  get  infected.  I  am  con- 
vinced that  the  older  medical  literature,  particularly  that  of  tuber- 
culosis, was  in  some  respects  much  saner  and  sounder  in  its  views 
than  much  of  the  present-day  writing." 

Some  diseases  in  the  family  other  tiian  tuberculosis  seem  to  have 
a  marked  effect  upon  the  mortality  of  tlie  succeeding  generation. 
In  the  Medico-Actuarial  Investigation  we  analyzed  a  number  of 
these.  In  two  cases  the  results  were  striking,  even  though  no  effort 
was  made  to  determine  whether  the  family  as  a  whole  was  long- 
lived  or  short-lived. 

Where  the  family  history  showed  two  or  more  cases  of  apoplexy 
or  paralysis,  the  mortality  was  126  per  cent,  for  ages  at  entry  15-39, 
as  compared  with  108  per  cent,  for  the  whole  class  and  there  were 
91  deaths  in  the  ages  15-39.  The  death  rate  from  cerebral  hemor- 
rhage, apoplexy,  paralysis  and  suicide  was  twice  the  normal. 

Where  the  family  history  showed  two  or  more  cases  of  heart  dis- 
ease, the  mortality  was  124  per  cent,  for  ages  at  entry  15-39,  as 
compared  with  113  per  cent,  for  the  whole  class  and  the  number  of 
deaths  was  76  in  the  ages  15-39.  The  death  rate  from  organic 
diseases  of  the  heart  was  distinctly  above  the  normal. 

In  both  these  classes,  the  probable  explanation  of  the  very  high 
mortality  in  ages  below  40  is  that  one  or  both  of  the  parents  died 
of  the  disease  and  probably  below  60  years  of  age,  in  a  considerable 
proportion  of  the  cases.  The  inheritable  taint,  therefore,  was  asso- 
ciated in  part  with  a  short-lived  family  history  and  this  combina- 
tion caused  a  mortality  26  points  above  the  average  in  one  class  and 
24  points  in  the  other.  "WTiether  this  inheritable  taint  is  gout  or 
syphilis  or  something  entirely  different  cannot  now  be  determined 
for  the  data  are  insufficient.  For  life  insurance  we  should  reckon 
that  a  short-lived  family  history  associated  with  a  marked  inherit- 
able taint  may  cause  a  mortality  of  30  points  above  the  average 
instead  of  15.  Similarly  an  extraordinary  longevity  may  entitle  a 
risk  to  a  credit  of  20  or  25  points.  The  range  then  between  the 
very  best  and  the  very  worst  family  history,  free  from  tuberculosis, 
is  probably  55  or  60  points  instead  of  30. 

Undoubtedly  childbirth  as  a  cause  of  death  of  the  mother  is  used 
as  a  subterfuge  for  tuberculosis  in  a  good  many  cases  as  our  authors 
state.  Since  it  must  occur  before  45,  it  has  a  tendency  to  diminish 
the  longevity  of  the  family  and  some  significance  should  therefore 
be  attached  to  it  in  all  cases. 

Neither  my  time  nor  your  patience  will  permit  any  detailed  dis- 
cussion of  the  ratings  for  a  tuberculous  family  history.  Proper 
significance  seems  to  have  been  given  to  the  factor  of  weight.  The 
authors  draw  attention  to  the  fact  that  a  credit  of  15  points  should 
be  given  when  the  family  is  long-lived  in  spite  of  the  tuberculous 
elements,  and  similarly  a  debit  of  15  points  should  be  charged  when 
the  family  is  short-lived  in  addition  to  being  tuberculous. 
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We  all  sympathize  with  them  in  their  difficulties  of  rating  habits 
,in  the  use  of  alcohol.  The  debit  of  25  to  50  points  seems  rather 
large  if  the  interval  of  ten  years  has  been  one  of  total  abstinence, 
especially  if  the  examination  was  made  by  a  high-grade  examiner. 

The  debits  for  mitral  regurgitation  ought  to  be  immensely  modi- 
fied by  the  ability  of  the  medical  examiner  reporting.  It  is  now 
well  known  that  many  apex  systolic  murmurs  are  non-valvular  in 
origin  and  of  no  patliological  consequence.  These  ratings  are  based 
upon  the  reports  of  the  average  medical  examiner  and  doubtless  in 
many  of  the  cases  reported  with  only  slight  hypertrophy  or  none  at 
all  the  murmur  does  not  signify  true  mitral  regurgitation.  A  highly 
competent  medical  examiner  would  show  much  higher  ratings  than 
the  ones  given. 

The  debit  of  50  to  100  points  for  intermittent  glycosuria  if  clearly 
without  diet  or  treatment  is  of  profound  importance.  This  is  a 
more  serious  condition  than  had  been  imagined.  The  papers  now 
appearing  in  the  medical  journals  on  the  lowered  renal  threshold 
for  sugar  are  very  misleading,  for  they  assume  in  most  cases  that 
the  condition  is  not  of  gravity.  Certainly  if  it  leads  to  a  mortality 
twice  tlie  normal,  it  is  very  grave  whether  these  cases  ultimately 
become  diabetics  or  not. 

The  reviewer  feels  that  he  has  drawn  attention  to  some  little 
fly-specks  upon  a  splendid  piece  of  work  of  the  highest  grade  and 
skill.  They  can  be  easily  removed  or  possibly  they  will  be  found  to 
be  real  beauty-spots  instead  of  blemishes.  But  he  knows  and  asserts 
that  underneath  all  there  is  the  finest  piece  of  workmanship  which 
life  insurance  has  brought  forth  in  thirty  years.  This  work  of  nu- 
merical rating  is  a  monument  to  Eogers  and  Hunter,  more  enduring 
than  brass  and  more  lasting  than  marble.  They  vnll  be  blessed  by 
millions  of  people  who  have  reaped  the  benefits  of  their  foresight 
and  skill.    Let  us  give  them  all  praise. 

ME.  E.  E.  EHODES: 

Many,  if  not  all,  of  us  have  awaited  eagerly  the  time  when  Dr. 
Eogers  and  Mr.  Hunter  would  find  it  convenient  to  place  before  us 
a  more  detailed  exposition  of  the  numerical  method  of  determining 
the  valuation  of  risks  for  insurance  than  has  heretofore  appeared. 
Their  standing  in  life  insurance  circles  is  so  high  that  in  approach- 
ing a  discussion  of  the  subject  I  am  instinctively  cautioned  to  pro- 
ceed with  great  care,  lest  I  unconsciously  make  evident  the  gulf 
which  separates  me  from  them. 

The  subject  has  been  discussed  twice  in  the  proceedings  of  the 
Actuarial  Society,  but  neither  time  has  there  been  sufficient  data 
presented  to  the  members  to  enable  some  of  us  to  form  a  really  in- 
telligent idea  of  what  we  were  attempting  to  discuss.  Dr.  Eogers 
and  Mr.  Hunter  have  relieved  us  in  a  great  measure  from  this  em- 
barrassment. 
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It  is  clear  that  the  plan  should  be  of  great  value  to  companies 
doincr  a  substandard  business,  o^ranting  that  it  is  scientific  and  work- 
able. Its  value  to  companies  which  do  not  do  an  under-averao^e 
business  is  not  so  apparent.  For  all  practical  purposes  it  is  suffi- 
cient to  divide  the  risks  submitted  to  the  latter  companies  into 
three  classes:  acceptable,  doubtful,  and  not  accepta1)]e.  Clearly  ac- 
ceptable cases  require  very  little  time  for  their  consideration — not 
as  much  time  on  the  averaf^e,  I  suspect,  as  it  M^ould  require  to  tabu- 
late the  numerical  values.  The  Mutual  Benefit  declines  about  seven 
per  cent,  of  the  business  submitted  to  it.  A  very  large  number  of 
these  declined  cases  are  clearly  not  acceptable,  and  the  tabulation 
of  the  numerical  value  is  unnecessary'.  In  a  comparatively  small 
proportion  of  the  cases  which  we  now  decline  it  might  be  found  by 
the  use  of  the  numerical  method  that  the  cases  were  really  accept- 
able. I  can  also  see  that  in  the  small  proportion  of  doubtful  cases, 
granting  what  I  have  already  said,  the  numerical  method  might 
be  of  value,  but  I  cannot  see  wherein  it  would  expedite  our  business 
to  apply  the  numerical  method  to  every  case  submitted  to  us,  or 
wherein  our  selection  would  be  any  more  intelligent  in  the  case  of, 
say,  ninety-five  per  cent,  of  our  business.  The  question  then  arises, 
would  the  application  of  the  numerical  method  to  the  remaining 
five  per  cent,  of  our  business  be  of  value?  Before  proceeding  to 
the  consideration  of  this  question,  I  would  like  to  say  that  in  my 
opinion  a  tenth  factor  should  be  added  to  those  noted  by  Dr.  Rogers 
and  Mr.  Hunter,  i.e.,  the  amount  of  insurance  applied  for.  While 
I  readily  admit  that  from  the  medical  aspect  a  man  who  is  good 
for  $25,000  of  insurance  should  be  regarded  as  equally  good  for 
$50,000,  nevertheless,  in  daily  practice  we  throw  logic  to  the  winds, 
and  now  and  then  hedge  a  little  on  our  bets. 

The  illustrations  of  the  practical  application  of  the  numerical 
method  which  appear  in  the  paper  are  very  interesting.  It  may  also 
be  interesting  if  we  take  these  illustrations  apart  and,  after  chang- 
ing them  around  a  little,  put  them  together  again.  We  will  take 
the  carpenter,  make  him  a  bank-officer,  and  reduce  his  height  to 
five  feet,  but  leave  him  twenty-five  per  cent,  under- weight.  We 
will  also  assume  that  he  is  applying  for  a  Twenty  Payment  Life 
policy.  The  total  value  of  the  risk  becomes  120  instead  of  160. 
This  seems  a  low  rating  for  a  man  of  30  engaged  in  a  sedentary 
occupation,  who  is  twenty-five  per  cent,  under-weight,  and  whose 
father  died  of  consumption.  I  note  that  the  rating  for  weight  and 
height  is  one  hundred  and  five,  and  that  he  gets  a  credit  of  ten 
points  on  account  of  his  occupation,  which  seems  strange  when  the 
occupation  is  considered  in  connection  with  his  weight  and  family 
history. 

In  the  second  case  we  will  also  turn  the  butcher  into  a  bank- 
officer,  but  otherwise  leave  the  record  as  it  is,  except  that  we  will 
assume  that  he  applies  for  a  Twenty  Payment  Life  policy  instead 
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of  a  Fifteen- Year  Endowment  policy.  The  total  value  of  the  risk 
will  then  be  105  instead  of  130,  which  again  seems  a  little  strange 
when  the  occupation  and  overweight  are  considered,  for  it  is  known 
that  bank-officers  live  pretty  well,  and  those  who  are  stout  are  likely 
to  grow  stouter  with  increasing  years. 

In  the  third  illustration  we  will  not  change  the  man  further  than 
to  assume  that  he  is  thirty  per  cent,  underweight,  instead  of  ten  per 
cent.  The  total  value  of  the  risk  will  then  be  105  instead  of  85, 
and  according  to  this  valuation  he  should  be  acceptable.  If  there 
had  been  a  recent  loss  of  weight,  however,  the  case  would  not  be 
acceptable.    This  factor  does  not  enter  into  the  valuation. 

In  the  fourth  illustration  we  will  leave  the  bank-officer  unchanged, 
except  that  we  will  reduce  his  height  to  five  feet  and  assume  that 
he  applies  for  a  Ten-Payment  Life  policy.  The  total  value  of  the 
risk  will  be  125  instead  of  145,  which  seems  a  low  value  for  a  man 
aged  fifty  who  is  forty  per  cent,  overweight. 

In  the  fifth  illustration  we  will  make  several  changes.  We  will 
make  the  jeweler  a  bank-officer,  change  his  height  from  five  feet 
ten  inches  to  five  feet  eight  inches,  make  him  ten  per  cent,  over- 
weight instead  of  twenty  per  cent.,  give  him  an  excellent  family 
history  instead  of  a  rather  good  family  history,  assume  that  his 
habits  regarding  alcohol  have  always  been  good,  and  that  he  applies 
for  a  Twenty-Payment  Life  policy.  The  total  value  of  the  risk 
will  be  110  instead  of  195,  but  this  seems  a  low  valuation  for  a  man 
with  a  record  of  syphilis. 

Let  me  hasten  to  say  that  I  have  not  overlooked  the  paragraph  in 
the  paper  regarding  restriction  of  credits,  which  is  applicable  to  all 
of  my  rebuilt  illustrations.  If  the  method  is  a  scientific  one,  as  its 
authors  claim^  why  are  not  the  valuations  shown  in  my  changed 
illustrations  as  reliable  as  those  shown  in  the  original  illustrations  ? 
WTiat  assurance  have  we  that  if  mine  are  wrong  the  others  are 
right?  Mr.  Macaulay  was  standing  upon  very  solid  ground  in  191] , 
when,  discussing  the  numerical  method,  he  said  that  one  method  of 
testing  any  principle  or  system  is  to  apply  it  to  extreme  cases.  The 
validity  of  any  scientific  law  is  dependent  upon  the  universality  of 
the  formula.  In  my  illustrations  I  have  not  sought  extreme  cases, 
but  is  it  not  clear  that  even  in  these  cases  we  are  forced  to  resort  to 
what  the  authors  of  the  paper  call  the  empirical  system  to  determine 
the  acceptability  of  the  risk? 

Take  the  case  of  a  boy  of  15,  who  is  five  feet  high,  and  who  is 
forty-five  per  cent,  overweight.  His  basic  rating  is  135.  He  would 
have  a  credit  of  ten  points  on  account  of  his  height,  but  disregard- 
ing this  and  any  other  credits,  he  would  be  acceptable  under  the 
numerical  method  for  an  Ordinary  Life  policy.  How  many  of  us 
would  give  it  to  him  ? 

While  preparing  this  discussion  I  was  called  upon  to  pass  upon 
an  application  of  a  man  in  charge  of  the  bond  department  of  a 
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larcre  city  bank,  age  twenty-one,  who  applied  for  a  Twenty  Payment 
Life  policy.  Both  parents  were  living  at  age  fifty-five;  he  had  one 
brother  and  one  sister,  aged  thirty  and  twenty-five,  respectively. 
One  sister  died  at  age  of  twenty-three  of  meningitis.  The  grand- 
parents' ages  at  death  were  fifty-nine,  seventy-five,  seventy-two  and 
seventy-five.  He  was  a  total  abstainer,  his  height  was  five  feet  nine 
inches  and  his  weight  204  pounds.  His  chest  and  abdominal  meas- 
urements were  good.  According  to  the  report  of  the  joint  commit- 
tee referred  to  by  Dr.  Rogers  and  Mr.  Hunter,  he  would  be  placed 
in  the  group  which  shows  a  mortality  of  131  per  cent.  Let  us  apply 
the  numerical  method.  His  basic  rating  for  weight  would  be  120. 
Adding  five  points  for  height,  we  would  have  125.  Counting  his 
family  history  as  good,  he  would  have  a  credit  of  ten  points,  and 
assuming  that  he  would  have  a  credit  on  account  of  his  occupation 
equal  to  that  allowed  a  bank-officer,  he  would  have  another  credit 
of  ten  points.  He  would  also  have  a  credit  of  five  points  on  account 
of  plan.  The  total  value  of  the  risk  would  be  100.  What  credits 
should  be  disallowed  ? 

Another  case  is  that  of  a  farmer,  aged  nineteen,  five  feet  ten 
inches  high,  who  is  five  per  cent,  overweight.  Two  brothers  died 
from  tuberculosis,  otherwise  the  family  history  is  fair.  The  nu- 
merical valuation  is  100.  Is  it  really  an  average  risk?  Disregard- 
ing the  credit  on  account  of  occupation  the  value  is  115. 

If  the  numerical  method  is  not  of  assistance  in  those  cases  which 
on  their  face  are  clearly  acceptable  or  unacceptable,  and  if  it  cannot 
be  used  in  doubtful  cases,  wherein  is  its  value  to  a  company  which 
does  not  do  a  substandard  business? 

It  is  evident,  as  the  authors  concede  in  their  concluding  para- 
graphs, that  the  whole  truth  is  not  included  in  the  numerical  sys- 
tem as  now  practiced,  and  that  the  system  is  not  theoretically  cor- 
rect at  all  points.  The  great  trouble  which  I  find  with  it,  as  I  have 
tried  to  show,  is  that  it  does  not  appear  to  be  usable  where  it  is  most 
needed.  In  the  hands  of  one  who  did  not  clearly  comprehend  its 
limitations,  the  most  disastrous  results  might  follow  its  use. 

The  selection  of  risks  has  shared  tremendously  in  the  advance- 
ment of  knowledge,  and  I,  for  one,  am  very  ready  to  entertain  the 
hope  that  in  the  near  future  some  way  of  giving  the  numerical  sys- 
tem a  more  universal  applicability  will  be  found. 

DE.   HAERY   TOULMIN : 

As  I  read  the  paper  of  Dr.  Rogers  and  Mr.  Hunter,  I  recalled 
with  what  interest  I  first  heard  of  the  plan  of  numerical  rating,  as 
described  rather  sketchily  by  the  former,  some  years  ago.  In  its 
present  complete  form  with  an  exhibit  of  the  detailed  workings,  the 
examples  of  its  practical  application,  the  expounding  of  its  general 
principles  and  the  exposition  of  certain  criticisms  thus  far  made,  I 
find  it  still  more  interesting  and  full  of  valuable  suggestions  to 
those  who  desire  to  improve  their  methods  of  selection. 
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My  earlier  doubts  as  to  its  being  of  true  practical  value  to  the 
great  majority  of  companies,  because  of  the  lack  of  sufficient  avail- 
able data,  is  now  largely  removed.  As  the  authors  say,  we  have  now 
"  abundant  material "  from  which  to  obtain  the  information  neces- 
sary in  making  up  tables  of  expected  mortality.  And  to  the  authors 
we  are  more  indebted  than  to  any  other  writers,  for  this  material. 

Indirectly,  the  study,  and  still  more  the  adoption  of  such  a  plan 
as  is  here  outlined,  will  be  beneficial,  in  that  it  will  tend  to  a  closer 
and  more  careful  consideration,  not  only  of  information  already  at 
hand,  but  will  in  addition  be  an  inspiration  to  each  individual  com- 
pany to  ascertain  its  own  experience  and  in  future  keep  records 
which  will  be  of  the  greatest  possible  value. 

That  everyone  who  is  passing  on  applications  for  insurance  con- 
sciously or  unconsciously  gives  credits  and  debits  to  the  favorable 
and  unfavorable  factors  is,  I  believe,  generally  accepted.  That  we 
can  get  a  more  accurate  value  of  the  individual  case  by  the  numer- 
ical method  as  described,  rather  than  by  mental  arithmetic — one 
less  influenced  by  the  vagaries  of  the  mind,  one  in  which  the  per- 
sonal peculiarities  or  characteristics  of  the  selector  play  the  least 
part — is,  I  believe,  likewise  true.  If  a  company  is  doing  a  sub- 
standard business  it  would  seem  such  a  method  is  absolutely  neces- 
sary and  in  standard  selection  the  results  should  certainly  l3e  more 
satisfactory  and  accurate. 

I  imagine  the  great  majority  of  companies  have  not  intrusted 
their  selection  to  clerks,  but  it  certainly  is  a  safe  and  sane  procedure 
Avithin  certain  limits.  If  by  so  doing  the  expert  medical  director 
can  concentrate  his  time  on  the  more  complex  cases,  and  properly 
consider  the  larger  problems  constantly  before  him,  and  be  relieved 
of  the  necessity  for  hard  driving  under  pressure,  it  will  be  to  his 
advantage,  I  am  sure  there  are  always  enough  such  cases  and  prob- 
lems to  keep  him  from  stagnating. 

To  a  company  doing  a  standard  business  only  it  does  not  matter 
how  bad  a  bad  case  may  be,  or  how  good  a  good  case  may  be, — the 
one  is  declined,  the  other  accepted,  and  it  can  be  declined  or  ac- 
cepted equally  well  by  a  trained  clerk  or  the  medical  directors ;  but 
the  doubtful,  or  unusual,  or  borderline  case  needs  all  the  acumen 
and  wisdom  and  experience  that  can  be  brought  to  bear.  And  it  is 
to  this  important  though  small  group  of  cases  that  the  greatest  care 
should  be  given. 

I  notice  that  considerable  prominence  is  given  to  the  applicant's 
build — in  "  passing  judgment "  upon  a  risk  you  are  to  "  begin  with 
the  applicant's  build."  It  is  the  basic  rating  in  the  examples  given. 
I  fear  I  have  failed  to  grasp  the  necessity  of  giving  such  particular 
importance  to  this  factor,  and  should  like  to  have  the  point  made 
clearer.  And  in  this  connection  I  wish  to  ask  if  there  is  not  one 
factor  in  the  question  of  build  which  has  a  bearing  on  the  rating 
and  which  the  paper  fails  to  mention.    I  have  always  felt  that  if  an 
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overweight  applicant  can  be  shown  to  be  the  counterpart  of  a 
parent  who  is  living  or  dead  at  an  advanced  age,  other  factors  being 
similar,  and  the  individual  was  of  the  type  known  as  "  elephantine," 
big-boned,  solid,  not  soft  and  flabby, — you  had  a  much  Ijetter  risk 
than  one  of  the  opposite  type,  in  whom  overweight  was  an  indi- 
vidual peculiarit}'. 

I  am  not  surprised  to  find  a  warning  that  the  method  described 
must  be  used  ^nth  judgment  and  common  sense.  Adding  up  a 
column  of  figures  and  stopping  there  is  quite  as  open  to  criticism 
as  accepting  the  Report  of  the  M.-A.  Committee  on  its  face,  without 
a  proper  interpretation  of  the  results. 

Various  tables  found  in  the  paper  are  of  immense  value  and  a 
great  help  to  all  who  are  interested  in  the  question  of  the  proper 
selection  and  rating  of  risks.  Personally  I  am  deeply  grateful  to 
Dr.  Eogers  and  Mr.  Hunter  for  this  splendid  piece  of  work.  We 
have  already  taken  the  first  step  in  the  method  advocated.  I  am 
far  more  desirous  than  ever  before  to  adopt  it  as  a  routine  measure, 
and  give  it  a  thorough  trial.  For  I  am  convinced  that  "in  prac- 
tical use  "  it  will  indeed  be  "  a  powerful  aid  in  the  selection  of  risks 
for  insurance." 

MR.  WILLIAM  A.  HUTCHESOX  : 

We  are  very  much  indebted  to  the  authors  for  this  paper.  We 
have  listened  to  a  discussion  by  some  who  have  had  experience  with 
such  a  system,  and  I  suppose  I  was  asked  to  discuss  it  because  I  had 
had  no  such  experience. 

The  authors  are  correct,  I  think,  in  stating  that  every  risk  for 
life  insurance  is  considered  by  taking  into  consideration  the  nine 
factors  stated  on  page  274.  JBefore  reading  this  paper,  I  had  as- 
sumed that  a  certain  number  of  points  was  given  for  each  factor — 
as  our  friend  Dr.  Knight  might  have  told  us  is  the  case  in  judging 
hogs,  and  for  that  matter  in  the  score  cards  used  in  judging  the 
products  of  farm,  garden  and  orchard — but  it  would  appear  that 
the  s^'stem  described  in  the  paper  gives  100  per  cent,  for  average 
build,  the  first  factor,  with  additions  for  unfavorable  and  deduc- 
tions for  favorable  points  either  in  that  or  other  factors,  although 
the  statement  in  the  fifth  paragraph  of  the  paper,  viz:  that  "A 
process  of  additions  and  subtractions  .  .  .  according  as  each  fac- 
tor is  favorable  or  unfavorable  .  .  ."  would  lead  one  to  suppose 
that  the  reverse  was  the  case. 

It  is  a  numerical  system  and  yet  we  are  told  and  can  well  believe 
that  the  valuation  of  certain  cases  "must  always  be  tempered  by 
the  judgment  of  the  medical  expert."  It  is  not  a  scientific  system 
the  authors  tell  us,  for  they  state  in  the  first  paragraph  of  their 
paper  that  "the  numerical  system,  or  some  oilier  built  up  along 
scientific  lines,  will  replace  generally  the  old  empirical  method  of 
selection."  If  it  is  not  a  straight  numerical  system  nor  a  scientific 
system,  what  kind  of  a  system  is  it  then  ?  One  which  works  well  in 
practice  we  are  told. 
21 
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In  describing  its  advantages,  the  authors  tell  ns : 

(1)  "That  it  results  in  a  more  uniform  treatment  of  risks  be- 
cause the  judgment  of  the  individual  medical  selector  is  steadied 
and  restrained  by  the  use  of  standards,"  and  further 

(2)  "  That  the  liability  to  error  is  greatly  reduced  by  the  detailed 
analysis  to  which  each  risk  is  subjected,"  and 

(3)  "That  the  work  of  the  medical  expert  is  much  lessened  be- 
cause so  much  of  it  may  safely  be  entrusted  to  clerks." 

I  don't  know  whether  the  system  of  numerical  rating  is  applicable 
to  the  case  of  the  joint  authors  of  a  paper,  but  I  should  judge  from 
these  quotations  that  a  member  of  the  Association  of  Life  Insurance 
Medical  Directors  was  responsible  for  95  per  cent,  of  these  quoted 
remarks  and  that  the  Actuarial  Society  was  represented  by  the  re- 
maining 5  per  cent.  Perhaps  this  is  a  case,  however,  with  a  rating 
of  200  per  cent.,  or,  on  the  other  hand,  it  may  be  one  where  "the 
allowance  of  credits  for  favorable  factors  must  be  practised  with 
certain  reservations."  All  I  ask  of  the  authors,  however,  is  that  my 
"physical  condition"  be  not  subjected  to  "two  or  more  attacks" 
from  the  authors  at  one  and  the  same  time. 

But  joking  apart,  we  all  appreciate  the  difficulty  of  judging 
borderline  cases  in  a  uniform  manner,  and  if  such  a  system  as  this 
tends  towards  uniformity  of  action  it  certainly  has  one  great  merit. 

Dr.  Symonds  has  described  a  method  pursued  by  our  company 
in  employing  trained  clerks,  or  "lay  checkers"  as  we  call  them, 
to  pass  upon  applications  up  to  $10,000,  where,  beyond  certain  pre- 
scribed limits,  there  are  no  adverse  circumstances  either  on  record 
or  in  the  application  papers. 

These  "  lay  checkers  "  are  instructed  as  to  what  are  and  what  are 
not  adverse  circumstances,  so  that  there  is  uniformity  in  their  treat- 
ment of  risks — one  of  the  advantages  of  the  numerical  system  also. 

As  over  50  per  cent,  of  the  applications  received  each  day  are 
acted  upon  favorably  by  these  "lay  checkers"  without  reference  to 
the  medical  department,  the  work  of  the  medical  director  is  much 
lessened,  and  the  fact  that  policies  for  no  less  than  80  per  cent,  of 
the  applications  received  at  the  Home  Office  each  day  are  sent  to 
our  managers  that  afternoon,  shows  that  under  our  system  we 
handle  large  amounts  of  business  at  great  speed. 

No  separate  mortality  investigation  of  applications  acted  on  by 
the  "lay  checkers"  has  so  far  been  made,  but,  as  an  indication,  it 
may  be  stated  that  our  first  policy  year's  mortality  has  not  deterio- 
rated since  the  system  of  lay  checking  was  inaugurated  a  few  years 
ago. 

It  should  be  remembered  that  we  do  no  substandard  business. 
This  brings  me  to  the  question  of  standards  of  expected  mortality. 
Each  company  must  of  course  determine  its  own  standard  accord- 
ing, inter  alia,  to  the  dividend  scale  which  it  ivishes  to  pay,  or,  to 
put  it  another  way,  according  to  the  surplus  it  wishes  to  make  from 
mortality  more  favorable  than  that  provided  for  in  the  tables  used 
in  the  calculation  of  its  premiums  and  reserves. 
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Our  company,  since  1906,  has  set  a  standard  of  first  year's  mor- 
tality, by  amounts  insured,  of  not  more  than  40  per  cent,  of  that 
provided  for  by  the  American  Table,  and  until  the  influenza  hit  us 
last  year,  our  average  first  policy  year  mortality  was  under  35  per 
cent,  of  the  American  expected.  Expressing  it  in  terms  of  the  new 
mortality  table,  our  first  year  mortality  averaged  84  per  cent,  of 
the  American  Men  Select  Table.  This  84  per  cent,  was  not  only 
the  average  for  the  first  policy  year,  but  also  for  the  first  five  policy 
years  and  for  the  first  nine  policy  years — all  by  the  American  Men 
Select  Table.  For  business  issued  prior  to  1907,  the  mortality  aver- 
aged 116  per  cent,  for  the  first  policy  year,  116  per  cent,  for  the 
first  five  policy  years  and  108  per  cent,  for  the  first  nine  policy 
years — all  by  the  American  Men  Select  Table. 

I  have  stated  these  facts  as  to  our  mortality  experience  for  two 
reasons ;  first,  to  show  incidentally  that  there  was  a  great  improve- 
ment in  mortality  in  the  experience  of  one  company  during  the 
period  covered  by  the  investigation  which  resulted  in  the  new  Amer- 
ican Men  Table,  and,  second,  so  as  to  elicit  information  from  the 
authors  as  to  whether  or  not  I  am  correct  in  my  interpretation  of 
the  connection  between  a  company's  mortality  standard  and  its  nu- 
merical rating  standard. 

Suppose  a  company  were  to  adopt  84  per  cent,  of  the  American 
Men  Select  Table  as  its  standard  for  selecting  risks.  If  it  did  so, 
then  it  would  aim  at  selecting  risks  so  that  its  mortality,  first  year 
as  well  as  subsequent,  should  on  the  average  equal  84  per  cent,  of 
that  standard.  Classes  of  risks  which  would  yield  an  average  of 
this  84  per  cent,  should  then,  I  presume,  be  considered  100  per 
cent,  numerical  rating  for  the  mortality  standard  chosen?  We 
would  of  course  have  some  85  per  cents,  and  some  115  per  cents,  to 
balance  them. 

Another  question :  What  Mortality  Table  (standard  or  otherwise> 
does  the  100  per  cent,  (average)  numerical  rating  of  the  New  York: 
Life  represent? 

If  it  is  desired  to  adopt  a  more  stringent  mortality  table  as  a, 
standard  (84  per  cent,  instead  of  100  per  cent,  of  American  Men 
Select,  for  example)  would  this  be  done  by  simply  reducing  th& 
maximum,  supposing  it  to  be  125  per  cent,  just  now,  or  would  the 
whole  system  of  points  be  rearranged? 

I  am  assuming  of  course  that  the  rating  system  has  been  found 
satisfactory  from  a  mortality  point  of  view.  The  statement  appears 
on  page  278  that  those  companies  which  have  used  this  system  are 
"satisfied"  with  it,  but  whether  because  it  removes  friction  by 
reason  of  uniformity  of  treatment  or  because  the  mortality  results 
are  good,  or  for  some  other  reason,  we  are  left  to  conjecture. 

Would  it  be  too  much  to  ask  the  companies  which  have  tried  the 
numerical  system  to  tell  us  what  rates  of  mortality  (Compound 
Progressive,  Select  and  Ultimate  American,  or  what)   they  "ex- 
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pect"  from  their  standard  business  and  how  their  "actual"  mor- 
tality on  standard  business  so  selected  has  compared  with  their 
"  expected."  This,  from  my  point  of  view,  is  the  real  test  as  to  the 
efficiency  or  otherwise  of  the  system.  Unless  the  system  gives  good 
mortality  results,  it  must  be  vv^eighed  and  found  wanting.  The  New 
York  Life  has  taken  125  per  cent,  as  a  maximum  for  standard  busi- 
ness and  a  statement  of  their  mortality  results  on  business  up  to 
this  maximum,  translated  into  percentages  of  some  standard  mor- 
talit}'  table,  would  be  "  the  proof  of  the  pudding,"  to  use  the  authors 
quoted  adage. 

I  have  no  doubt  Mr.  Hunter  will,  on  some  future  occasion,  satisfy 
my  curiosity,  and,  for  good  measure,  will  add  the  results  on  their 
substandard  business. 

Eeference  is  made  in  several  places  to  Volume  II  of  the  Eeport 
of  the  American-Canadian  Mortality  Investigation,  which  has  not 
yet  been  published,  so  far  as  I  know.  On  page  290  mention  is  made 
of  this  Eeport  in  connection  with  "  Credits  and  Debits  for  plan  of 
Insurance"  and  15  points  addition  is  suggested  for  term  insurance 
and  certain  points  are  suggested  as  deductions  in  the  case  of  lim- 
ited payment  life  and  endowment  insurances,  but  it  must  be  noted 
that  these  modifications  in  rating  are  suggested  only  in  certain 
border-line  cases.  The  effect  of  the  addition  for  term  insurance 
will  be  to  bring  certain  cases  above  the  maximum  and  the  result  of 
the  deduction  in  the  case  of  limited  payment  and  endowment  in- 
surances will  be  to  bring  some  cases  under  the  maximum  limit.  In 
view  of  the  known  selection  against  the  companies  in  the  case  of 
term  insurance  applications  no  fault  can  be  found  with  this  addi- 
tion, from  the  practical  point  of  view.  The  granting  of  standard 
insurance  on  the  limited  payment  and  endowment  plans,  where  the 
deduction  brings  them  below  the  maximum,  will  of  course  bring 
up  the  average  mortality  in  these  groups,  but,  as  the  mortality  in 
these  groups  is  below  the  normal,  no  exception  can  'be  taken  to 
some  deductions  being  made,  such  as  those  suggested. 

Like  the  previous  speakers,  I  would  like  to  add  my  thanks  to 
ihe  authors  for  having  given  us  this  excellent  paper,  which  like  all 
';of  the  papers  presented  by  them,  jointly  and  severally,  gives  us  not 
-only  food  for  thought  and  reflection,  but  help  in  our  daily  tasks. 

Bacon  tells  us  that  he  holds  "every  man  a  debtor  to  his  profes- 
sion, from  the  which  as  men  of  course  do  seek  to  receive  countenance 
and  profit,  so  ought  they  of  duty  to  endeavour  themselves  by  way 
of  amends  to  be  a  help  and  ornament  thereunto." 

The  authors  are  a  help  and  an  ornament  to  their  professions,  and 
as  they  are  indebted  to  their  professions,  so  are  we  indebted  to  them. 

MR,  FRANKLIN  B.  MEAD  : 

The  paper  on  numerical  ratings  is  highly  acceptable  to  the  great 
majority  of  companies,  not  only  to  those  that  have  already  adopted 
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the  system  more  or  less  extensively  but  also  to  those  who  have  been 
contemplating  its  adoption.  Moreover  the  present  most  complete 
and  thorough  treatment  of  the  subject  will  do  much  toward  con- 
vincing those  who  have  up  until  now  more  or  less  vehemently  been 
opposed  to  the  system. 

The  objections  which  have  been  advanced  against  the  system  seem 
to  have  been  so  effectively  dealt  with  that  it  seems  that  little  could 
be  added  on  that  score.  Eef erring,  however,  to  objection  (&)  as  to 
factors  being  interrelated  so  that  the  true  valuation  may  not  fairly 
be  expressed  by  the  numerical  process,  consider  for  instance,  a 
mitral  regurgitant  murmur  in  combination  with  a  recent  attack  of 
rheumatism;  the  authors  say  that  they  recognize  the  force  of  this 
objection  but  that  even  in  such  cases  the  medical  expert  is  greatly 
assisted  by  the  numerical  system.  It  seems  to  me  that  this  objection 
may  effectively  be  answered  by  the  statement  that  this  principle 
may  be  provided  for  by  extension  of  the  numerical  system.  Not 
onty  should  a  company  have  a  table  of  ratings  for  independent 
heart  murmurs  and  history  of  rheumatism  but  the  heart  murmur 
tables  might  very  well  be  extended  by  providing  for  ratings  for 
heart  murmurs  associated  with  a  history  of  acute  articular  rheu- 
matism. 

In  this  connection  I  should  like  to  ask  whether  the  authors  con- 
sider albuminuria  associated  with  high  blood  pressure  as  additive 
factors  or  whether  it  is  not  true  that  a  combination  of  these  two 
impairments  requires  an  almost  prohibitive  rating  ?  In  other  words, 
whether  the  combination  is  not  practically  uninsurable,  particularly 
if  the  diastolic  is  high. 

It  is  quite  probalole  that  the  natural  development  of  the  numer- 
ical system  will  show  a  tendency  to  have  more  ratings  in  combina- 
tion, particularly  for  related  impairments  which  are  not  additive. 

The  authors  call  attention  to  an  interesting  arrangement  of  a 
basic  build-rating  table  devised  by  one  of  the  other  large  companies 
using  this  system.  It  seems  to  me  that  in  order  to  arrange  a  table 
of  the  type  used  by  this  other  large  company  it  is  unnecessary  to 
consider  the  rearrangement  as  regards  the  best  weight,  that  is,  the 
build  which  will  give  the  best  mortality  for  a  given  age.  Such  a 
table  may  be  arranged  by  taking  the  standard  weight  for  average 
height,  5  feet,  8  inches,  for  a  central  age  group  such  as  33  to  37  or 
35  to  39,  which  weight  is  157  pounds  for  the  latter  group  and  con- 
sidering 157  pounds  as  the  central  weight  for  5  feet,  8  inches,  for 
all  other  age-groups  and  then  rearrange  the  mortality  percentages 
for  the  various  age-groups  according  to  the  departure  in  pounds 
percentage  or  pounds  absolute  from  that  central  weight.  A  table 
arranged  in  this  manner  obviates  at  once  the  computation  of  per- 
centages under-  or  over-weight  or  pounds  under-  or  over-weight.  In 
using  the  table  one  merely  enters  the  table  for  the  weight  and  height 
of  the  applicant  as  one  would  with  a  table  of  logarithms  and  then 
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follow  down  the  column  to  the  age  group  of  the  applicant  from 
which  is  obtained  the  mortality  percentage  by  mere  inspection.  We 
have  used  such  a  table  in  our  company  for  some  considerable  time 
and  have  found  it  simple  and  easy  of  application  and  a  great  time 
saver. 

The  authors  call  attention  to  the  fact  that  the  New  York  Life 
build  table  indicates  a  lower  mortality  for  over-weights  than  that 
of  the  Joint  Committee.  For  instance,  for  the  central  age  35  (for 
the  average  height  of  5  ft.  8  in.)  the  New  York  Life  table  indicates 
for  40  per  cent,  over-weight  a  mortality  of  155  per  cent,  as  com- 
pared with  about  170  per  cent,  according  to  that  of  the  Joint  Com- 
mittee. It  is  not  clear  from  the  explanation  given  by  the  authors 
as  to  just  why  this  departure  occurs,  for  they  merely  refer  to  an 
adjustment  in  the  case  of  tall  over-weights  whom  they  believed  to 
have  been  liberally  selected  by  the  companies  embraced  in  the  ex- 
perience, owing  to  a  predisposition  to  look  through  glasses  coleur 
de  rose  in  the  case  of  tall  "  well-built "  specimens  of  manhood.  It 
would  be  interesting  to  have  an  explanation  from  the  authors  as  to 
why  an  adjustment  was  made  in  connection  with  men  of  medium 
height,  especially  in  view  of  the  committee  report  in  Volume  II  of 
the  Medico-Actuarial  Investigation  that  the  companies  in  general 
had  selected  risks  of  this  type  very  carefully. 

It  must  also  be  borne  in  mind  that  the  mortality  percentages  of 
the  Joint  Committee  were  derived  from  the  experience  of  insured 
risks  who  were  selected  as  standard  and,  therefore,  it  seems  that  the 
Joint  Committee's  build  table  should  be  loaded  for  selection  for  use 
by  a  company  rating  up  applicants  on  account  of  build.  At  any 
rate,  it  seems  to  the  writer  that  there  should  be  in  some  manner 
incorporated  some  percentage  for  selection.  It  would  seem  to  me, 
however,  that  the  more  rational  plan  for  loading  for  selection  would 
be  that  the  percentage  be  added  after  the  risk  has  been  determined 
to  be  substandard  according  to  the  numerical  system.  Naturally, 
if  it  were  determined  to  be  standard  there  would  be  no  necessity 
for  loading  for  selection,  but  this  would  be  the  ease  if  the  loading 
for  selection  were  incorporated  in  the  original  build  table. 

Mr.  Welch  in  his  paper  on  Practical  Eating  for  Over-weights 
(T.  A.  S.  A.,  Volume  XVII,  17)  calls  attention  to  the  fact  that 
in  spite  of  the  warning  given  in  the  text  of  the  report  of  the  Medico- 
Actuarial  Investigation  against  accepting  the  final  percentages  of 
actual  to  expected  deaths  in  the  various  classes  as  evidencing  the 
mortality  which  might  be  expected  in  the  future  in  any  completed 
experience,  tables  had  been  formed  for  use  in  underwriting  from 
these  very  percentages.  Eeferring  to  the  New  York  Life  mortality 
percentage  of  155  per  cent,  for  40  per  cent,  over-weight  at  age  35 
I  would  call  attention  to  the  fact  that  the  corresponding  percentage 
according  to  the  original  Medico- Actuarial  report  would  be  approx- 
imately the  same.  It  is  also  for  this  reason  that  it  will  be  interest- 
ing to  have  from  the  authors  of  the  paper  their  reason  for  reducing 
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the  mortality  percentages  for  over-weights  as  shown  in  the  special 
report  of  the  Joint  Committee. 

According  to  our  own  experience  in  connection  with  the  use  of  a 
similar  table  against  which  we  have  been  giving  similar  credits  for 
family  history,  favorable  abdominal  measurement  and  the  like,  the 
cases  which  receive  credits  predominate  over  those  which  receive 
charges  with  the  result  that  our  average  rating  for  a  particular  build 
class  is  much  less  than  that  shown  by  the  average  experience  for 
the  build  according  to  the  experience  of  the  companies  entering  into 
the  Medico-Actuarial  Investigation.  I  should  like  to  ask  the  ques- 
tion whether  the  New  York  Life  has  had  a  similar  experience  in 
connection  with  their  over-weight  applicants. 

The  authors  call  attention  to  the  fact  that  in  case  a  family  his- 
tory shows  one  death  below  60  from  cancer,  diabetes,  apoplexy,  etc., 
the  family  history  is  considered  average;  if  there  is  no  such  death 
it  is  considered  exceptional  and  a  credit  given  of  15  points;  if  there 
are  two  such  deaths  the  family  history  is  regarded  as  poor  and  a 
debit  given  of  15  per  cent.  It  will  be  noted  that  there  are  all  de- 
generative diseases  and  the  question  occurs  as  to  why  such  a  debit 
or  credit  be  considered  in  connection  with  young  lives  applying, 
for  instance,  for  short  term  endowments  under  which  they  will 
never  reach  the  period  of  life  involving  degenerative  diseases  ? 

Under  the  heading  "Eestriction  of  Credits"  the  authors  call  at- 
tention to  the  fact  that  where  there  is  an  impairment  like  albumi- 
nuria the  practice  is  not  to  grant  standard  insurance,  although  the 
credits  for  other  favorable  features  might  bring  the  risk  within  the 
standard  limit.  For  instance,  from  a  physical  standpoint  100  per 
cent,  might  be  applied  to  an  applicant  showing  albumin  and  casts 
upon  examination,  against  which  he  might  have  a  credit  say  of  15 
per  cent,  for  occupation,  15  per  cent,  for  favorable  family  history, 
5  per  cent,  credit  for  build  and  10  per  cent,  credit  for  plan,  making 
a  total  credit  of  45  per  cent.,  bringing  the  rating  down  to  155  per 
cent.  It  would  be  interesting  to  ^now  whether  in  the  practice  of  the 
company  this  maximum  credit  would  be  given  on  a  case  of  this  type 
and,  if  so,  how  this  practice  could  be  reconciled  with  a  case  having 
albuminuria  but  no  casts  for  which  the  percentage  rating  might  be 
35  per  cent,  and  which  would  be  entitled  to  these  same  credits  but 
would  receive  practically  none  owing  to  the  principle  that  an  appli- 
cant with  an  impairment  of  this  sort  would  not  be  granted  standard 
insurance.  An  applicant  of  this  type  would  be  rated  for  his  physical 
impairment  without  receiving  the  benefit  of  the  credits  ^vhich  he 
would  receive  had  he  had  a  more  serious  impairment.  According 
to  this  theory  a  man  with  a  slight  impairment  is  not  as  likely  to  be 
improved  by  other  favorable  features  as  a  man  with  a  more  serious 
impairment,  whereas  would  not  the  actual  facts  be  quite  the  con- 
trary? Again  it  might  be  possible  under  similar  circumstances 
that  two  applicants  be  rated  alike,  although  one  would  have  a  physi- 
cal impairment  40  per  cent,  worse  than  the  other ;  they  might  both 
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have  favorable  features  for  vi^hich  the  credits  are  40  per  cent,  but 
one  of  them  would  not  receive  any  credit  as  his  physical  impair- 
ment would  be  rated  say  30  per  cent. 

The  authors  have  been  so  generous  from  their  abundant  fund  of 
information  on  this  subject  that  it  seems  almost  like  looking  a  gift 
horse  in  the  mouth  to  raise  further  questions,  so  complete  is  our 
gratitude  for  what  they  have  given  us.  However,  since  this  is  a 
paper  presented  before  a  scientific  society  it  is  presumed  that  a  cer- 
tain license  may  be  assumed  as  to  raising  certain  questions  on  some 
of  the  points  brought  out  by  the  authors,  whose  indulgence  is  sought 
as  to  their  attention  to  some  of  those  points  that  have  been  troubling 
the  writer  both  in  practice  and  in  connection  with  the  reading  of 
the  paper. 

ME.   H.  N.   SHEPPAED: 

I  should  like  to  suggest  that  perhaps  a  defect  in  the  system  arises 
from  the  mathematical  axiom  that  the  probability  of  an  event  hap- 
pening which  can  be  the  result  of  two  separate  causes  is  the  product 
of  the  probabilities  pertaining  to  each  cause  only  when  those  two 
causes  are  mutually  exclusive.  The  writers  recognize  that  when 
they  say  in  their  paper :  "  The  rating  for  a  bartender  who  is  known 
to  use  alcohol  freely  or  from  time  to  time  to  excess  is  not  the  alge- 
braic summation  of  the  two  factors  of  Occupation  and  Habits,  for 
the  reason  that  the  high  mortality  incident  to  the  occupation  of 
bartender  is  in  part  due  to  the  fact  that  substantially  all  bartenders 
use  alcohol  freely."  As  the  different  classes  are  not  mutually  ex- 
clusive it  follows  that  you  should  not  apply  strictly  the  summation 
of  the  ratings.  For  instance.  Personal  History  and  Family  Record 
or  Habits  and  Occupation  cannot  always  be  considered  as  mutually 
exclusive.  I  throw  this  out  as  a  suggestion  why  a  strictly  mathe- 
matical addition  and  subtraction  should  not  be  followed  in  every 
case. 

MR.  ARTHUR  COBURN : 

In  these  remarks  I  shall  consider  the  treatment  of  only  sub- 
standard business  under  a  numerical  svstem  of  rating.  Mr.  Arthur 
Hunter  and  Dr.  Oscar  H.  Rogers  stated  {T.  A.  S.  A.,  XVII,  289) : 
"  Any  group  of  lives,  homogenous  in  so  far  as  the  fundamental  fac- 
tors are  concerned,  includes  individuals  which  are  better  risks  than 
the  average  of  the  group,  as  well  as  those  that  are  not  so  desirable 
as  the  average."  For  example,  a  sample  of  risks  numerically  rated 
170  will  include  some  that  should  be  rated  150  and  others  at  190. 
This  observation  of  these  authorities  is  undoubtedly  correct.  Con- 
versely, a  sample  of  risks  that  should  be  rated  170  will  include  some 
that  are  numerically  rated  150  and  others  that  are  numerically 
rated  190.  The  numerical  system  tends  to  "scatter"  the  ratings, 
that  is  to  flatten  the  curve  of  distribution. 

This  tendency  to  "scatter"  the  ratings  makes  it  more  difficult 
to  classify  substandard  risks  than  to  classify  standard  risks.    I  be- 
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lieve  much  of  the  difficulty  of  classifying  substandard  risks  can  be 
eliminated  by  adopting  different  substandard  classes.  A  classifica- 
tion somewhat  as  follows  may  be  adopted : 

Average  Mortality  as  Per- 
Substandard  centage  of  Company's 

Classes.  Standard. 

A  125% 

B  150 

C  175 

D  200 

The  substandard  Class  C  would  include  risks  accepted  on  the 
basis  of  165,  170,  175,  180,  or  185  per  cent,  of  the  particular  com- 
pany's own  mortality.  It  is  much  easier  to  divide  the  applicants 
into  classes  than  to  divide  according  as  the  applicants  are  considered 
145  per  cent,  risks,  150  per  cent,  risks,  155  per  cent,  risks  and  so 
on.    The  latter  method  attempts  too  great  a  refinement. 

As  an  illustration  of  the  application  of  this  scheme  take  Example 
4  in  the  author's  paper.  This  bank-officer  is  rated  145  and  would 
on  the  basis  of  that  rating  go  into  Class  B.  With  the  papers  before 
him,  and  after  a  study  of  the  case,  the  person  making  the  classifica- 
tion might  well  prefer  to  accept  this  risk  in  Class  C. 

In  considering  the  classification  of  substandard  business  there  is 
a  danger  that  we  may  give  too  much  attention  to  the  amount  of 
the  extra  mortality  and  too  little  to  its  incidence.  Joseph  Burn 
in  his  paper  before  the  Fifth  International  Congress  of  Actuaries 
and  Henry  Moir  in  his  paper  before  the  Tenth  American  Life  Con- 
vention  have  observed  that  many  substandard  groups  tend  to  exhibit 
normal  mortality  after  the  lapse  of  a  period  of  years.  After  an 
examination  of  a  considerable  number  of  groups  of  lives,  substand- 
ard on  account  of  occupation  or  medical  impairment,  I  came  to  the 
conclusion  that  in  the  majority  of  classes  the  curve  of  substandard 
mortality  approaches  or  merges  with  the  standard  curve  after  the 
lapse  of  an  average  period  of  20  years.  It  follows  that  in  general 
the  reserves  for  substandard  business  should  be  less  than  for  stand- 
ard business.     (I  am  not  discussing  climatic  cases  here.) 

It  has  been  quite  common  to  accept  substandard  risks  with  an 
advance  in  age  and  with  cash  values  greater  than  the  normal.  In 
my  judgment  it  would  be  better  to  charge  extra  premiums  not  sub- 
ject to  commissions  and  not  participating  and  with  standard  cash 
values.  Even  though  the  extras  are  not  participating  the  insured 
has  the  option  of  applying  his  standard  dividends  to  buy  additions 
at  standard  rates.  It  will  be  found  that  for  a  mutual  company  the 
ordinary  life  extras  on  this  basis  are  not  more  than  50  per  cent,  of 
those  usually  charged  under  the  advance  in  age  system.  The  use 
of  extra  premiums  without  advance  in  age  will  reduce  the  propor- 
tion of  undelivered  substandard  policies.  This  is  an  important  con- 
sideration. 
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The  authors  recommend  a  credit  of  10  points  for  20-year  endow- 
ments. In  accepting  a  substandard  risk  of  a  type  producing  a  sub- 
standard mortality  curve  that  finally  i  pproaches  the  standard  curve, 
and  with  commission  scales  such  as  are  commonly  now  in  use  I 
question  the  general  advisability  of  this  credit  in  handling  sub- 
standard business.  I  believe  preference  has  often  been  given  to  the 
20-year  endowment  plan  where  the  companies  would  have  been  bet- 
ter advised  to  accept  on  a  life  plan.  The  offer  of  a  life  plan  should 
reduce  the  undelivered  substandard  business. 

I  have  previously  referred  to  the  tendency  of  the  numerical  sys- 
tem to  scatter  the  ratings.  This  is  not  a  serious  objection  when 
the  system  is  handled  by  experts.  It  should  never  be  used  except 
under  the  immediate  control  of  experts.  If  applied  by  those  who 
overlook  its  limitations,  the  results  will  be  merely  mechanical.  The 
best  risks  of  a  type  will  receive  the  same  treatment  as  the  poorest. 
This  will  result  in  the  non-delivery  of  policies  in  too  many  cases 
better  than  the  average. 

I  believe  that  the  numerical  system  is  a  valuable  aid  in  the  selec- 
tion of  substandard  business.  With  the  numerical  rating  before 
you  it  is  really  much  easier  to  arrive  at  a  proper  classification  of  a 
risk.  While  the  numerical  rating  need  never  be  considered  final,  it 
is  almost  always  a  valuable  guide. 

The  Society  is  indebted  to  the  authors  and  to  the  New  York  Life 
Insurance  Company  for  this  generous  contribution  to  the  profes- 
sion. They  can  be  of  still  greater  service  by  adding  additional 
classes  to  the  lists  of  typical  ratings  shown  in  the  paper. 

The  President:  If  there  are  no  other  speakers  on  this  subject  I 
will  call  on  the  authors  to  make  a  few  remarks.  I  have  one  ques- 
tion to  ask.  I  notice  that  credits  are  given  for  plan  and  before  Mr. 
Hunter  speaks,  I  would  like  to  ask  how  they  view  the  question  of 
credit  for  plan.  I  understand  a  debit  for  plan,  but  I  know  that 
many  of  our  agents  realize  that  they  can  get  a  case  through  on  one 
form  when  it  would  be  dubious  on  another,  and  therefore  the  case 
comes  to  us  originally  on  an  Endowment  plan,  and  in  that  event  I 
should  hesitate  greatly  about  giving  them  a  credit  for  it. 

DR.  OSCAE  H.  ROGERS  AND  MR.  ARTHUR  HUNTER: 
(authors'  review  of  DISCUSSION.) 

We  have  been  very  much  gratified  with  the  interest  manifested 
in  our  paper  and  with  the  kindly  spirit  shown  in  the  criticisms  of 
it  by  our  friends  even  though  they  disagree  with  us.  The  paper 
and  the  discussions  should  enable  actuaries  and  medical  directors 
to  determine  their  attitude  towards  this  method,  and  it  does  not 
seem  necessary  therefore  to  take  up  further  any  controversial  points. 
Before  answering  questions  or  doubts  which  have  been  raised,  we 
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should  like  to  state  that  we  are  particularly  ffratifiecl  to  have  Mr. 
Henderson  say  that  after  three  years'  trial  of  the  method  of  numer- 
ical ratings  he  is  not  disposed  to  ''  abandon  it  until  something  better 
is  presented  to  take  its  place."  That  represents  our  feeling — we 
are  unwilling  to  abandon  it  in  our  present  state  of  knowledge  but 
will  do  so  as  soon  as  a  better  plan  is  offered. 

We  can  hardly  agree  with  ]\Ir.  Ehodes  or  Mr.  Macaulay  that  a 
numerical  method  should  be  judged  by  applying  it  to  extreme  cases, 
nor  do  we  admit  that  it  is  an  empirical  method.  If  science  is  or- 
ganized knowledge,  then  we  may  reasonably  claim  that  our  method 
is  a  scientific  one. 

Dr.  Symonds  gave  good  reasons  for  the  claim  that  we  have  not 
been  allowing  as  broad  a  spread  of  values  in  the  matter  of  family 
history  as  would  be  justified,  but  we  are  not  disposed  to  make  a 
change  until  a  larger  amount  of  material  is  obtainable.  With  re- 
gard to  Dr.  Symonds'  comment  on  the  employment  of  clerks,  we 
should  like  to  mention  that  65  per  cent,  of  our  business  is  handled 
automatically  against  53  per  cent,  by  the  ^Mutual  Life,  but  our  per- 
centage would  be  much  larger,  probably  80  per  cent.,  if  we  were 
not  doing  a  substandard  business. 

The  answer  to  Mr.  Moir's  question  is  that  we  expect  to  occasion- 
ally grant  a  short-term  endowment  policy  without  advance  in  age 
by  reason  of  the  credits  for  plan  of  insurance  when  an  ordinary  life 
policy  would  be  charged  an  advance  in  age.  We  question,  however, 
whether  this  would  have  any  practical  importance  in  inducing 
agents  to  canvass  for  endowment  insurance. 

Another  question  brought  out  in  the  discussion  is :  Would  it  pay 
a  company  which  does  only  a  standard  business  to  adopt  the  nu- 
merical method?  We  recognize  that  the  numerical  system  is  not 
nearly  of  so  much  interest  to  a  company  w^hich  does  standard  busi- 
ness only,  but  it  would  be  of  very  great  value  in  all  doubtful  and 
border-line  cases,  by  reason  of  its  steadying  effect  upon  the  judg- 
ment of  the  selector.  Indeed  we  feel  that  we  have  not  emphasized 
sufficiently  the  flexibility  of  the  method  in  assisting  the  judgment 
of  the  value  of  a  risk.  An  illustration  will  show  this.  If  our  ex- 
perience showed  that  in  a  large  number  of  cases  of  mitral  regurgi- 
tation the  average  mortality  was  175  per  cent,  the  judgment  of  the 
medical  officer  is  steadied  and  fortified  by  this  knowledge,  but  it 
does  not  necessarily  follow  that  he  should  rate  every  case  -|-  75  for 
mitral  regurgitation.  He  may  decide  that  the  occupation,  the  mode 
of  life,  or  other  factors  make  the  risk  better  than  the  average,  and 
that  -\-  60  will  be  sufficient  to  cover  the  hazard :  on  the  other  hand, 
he  might  consider  that  an  occupation  involving  long  hours  of  physi- 
cal strain  would  make  a  risk  more  than  the  average,  and  that  it 
should  be  rated  -f- 100  or  even  -|-  125  for  mitral  regurgitation. 

There  is  another  question  implied  in  the  discussions,  namely, 
what  interest  have  we  in  bringing  this  subject  again  to  the  attention 
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of  our  professional  brothers?  Our  only  interest  is  to  focus  atten- 
tion on  the  subject  of  medical  .selection  in  the  hope  that  better 
methods  will  be  obtained.  We  freely  acknowledge  the  defects  of 
our  method  and  are  anxious  that  other  minds  should  help  us  to  find 
-a.  solution  to  them  or  to  develop  something  better. 

If  we  can  find  time  to  prepare  it  and  if  the  Actuarial  Society  or 
the  Association  of  Life  Insurance  Medical  Directors  be  disposed  to 
accept  it,  we  shall  be  glad  to  submit  a  paper  on  the  relative  mortali- 
ties incident  to  various  occupations;  but  we  have  with  the  present 
paper  and  other  contributions  inflicted  you  so  often  that  we  promise, 
so  far  as  the  question  of  numerical  ratings  is  concerned,  never  to 
offend  again.  Any  further  contributions  we  shall  make  may  be 
applied  to  the  system  we  have  here  recommended  or  to  any  other 
scientific  system  of  selecting  risks  for  insurance. 
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PAGE   83. 

DR.  E.  w.  dwight: 

Those  of  us  who  have  belonged  to  the  Association  of  Life  Insur- 
ance Medical  Directors  for  a  number  of  years  can  appreciate,  per- 
haps better  than  most  others,  what  it  really  means  to  have  Mr. 
Hunter  and  Dr.  Eogers  give  us  such  papers  as  they  have  given  us 
to-day;  and  we  can  also  appreciate  the  courage  that  is  required  for 
any  man  to  discuss  such  papers  without  preparation.  Unfortun- 
ately the  opportunity  has  not  come  to  me  to  prepare  a  written  dis- 
cussion, as  most  of  you  gentlemen  have  done,  and  for  that  reason  I 
will  try  not  to  burden  you  very  long,  but  to  call  to  your  attention  a 
few  facts  which  I  think  it  important  that  you  should  have  in  mind. 

It  is  unusual,  I  think,  that  any  papers  from  this  source  should 
depend  to  so  large  an  extent  upon  a  basis  of  error,  if  I  may  say  so. 
A  large  part  of  the  value  of  these  findings  depends  upon  a  theory, 
which  we  all  recognize  to  be  false,  that  medicine  is  an  exact  science. 
Dr.  Symonds  has  suggested  this,  and  I  want  to  lay  a  little  more 
stress  upon  it,  for  it  is  particularly  true  of  the  paper  I  am  asked  to 
discuss.  I  do  not  think  it  is  the  opinion  of  many  men  here,  first, 
that  the  finding  of  a  heart  murmur  is  always  accurate ;  second,  that 
the  finding  of  a  heart  murmur  indicates  a  more  or  less  permanent 
condition;  and  third,  that  it  is  comparatively  easy  to  locate  and 
describe  heart  disease  depending  entirely  upon  the  physical  exam- 
ination of  medical  men,  perhaps  unknown  to  the  reviewer. 

Every  medical  director  is  familiar  with  the  difficulties  of  obtain- 
ing definite  information  even  on  such  factors  as  height  and  weight, 
which  are  subject  to  measurements  that  can  be  made  accurately.  It 
is  much  more  difficult  to  get  a  homogeneous  class  when  the  classifi- 
cation depends  upon  the  findings  of  a  larffe  group  of  men  working 
independently,  many  of  whom  are  not  well  known  to  the  person  who 
is  passing  on  these  findings.  For  this  reason.  Dr.  Symonds  sug- 
gests that  the  finding  of  a  heart  murmur  on  one  occasion  may  repre- 
sent an  absolutely  different  condition  from  the  finding  it  or  not 
finding  it  on  another  occasion. 

Again,  my  own  personal  opinion  is  that  the  finding  of  heart  dis- 
ease on  physical  examination  has  very  little  relation  to  the  patho- 
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logical  findings  at  autopsy.     A  paper  was  written  some  twelve  or 
fifteen  years  ago  by  a  New  York  physician,  Dr.  Kingsbury,  which 
was  very  instructive  and  suggestive  to  me.     He  was  connected,  as 
one  of  the  younger  men,  with  one  of  the  well-known  hospitals  here 
in  New  York,  and  he  classified  all  of  the  conditions  found,  clinically 
or  pathologically,  in  two  of  the  prominent  New  York  hospitals, 
that  is,  wherever  a  heart  murmur  was  found  on  examination  in  the 
wards  of  the  hospital,  it  was  so  classified  and  the  result  checked  by 
autopsy;  and  wherever  heart  disease  was  found  on  autopsy,  refer- 
ence was  made  to  the  examination  as  made  in  the  wards.     Only 
those  cases  were  considered  where  an  examination  had  been  made  in 
the  hospital  and  where  autopsy  had  followed.     He  demonstrated 
very  well  a  fifty  per  cent,  error  both  ways,  that  is,  in  fift\'  per  cent, 
of  those  cases  where  organic  disease  was  found  on  autopsy,  the 
physical  examination  was  entirely  negative,  and  in  fifty  per  cent, 
(or  it  may  have  been  45  per  cent,  or  55  per  cent. — I  am  speaking 
roughly),  where  a  definite  mitral  regurgitation  or  aortic  regurgita- 
tion was  reported  on  clinical  examination,  the  autopsy  showed  no 
such  condition.     The  figures  were  large — not  so  large  as  we  are 
accustomed  to  deal  with — but  large  enough  to  be  very  suggestive. 
Again,  a  heart  murmur  found  at  one  time  is  not  necessarily  per- 
sistent, even  when  that  heart  murmur  is  of  such  a  character  and 
associated  with  such  other  signs,  as  hypertrophy,  as  to  be  diagnosed 
definitely  as  organic  disease  of  the  heart.    Of  course  these  findings 
might  vary  when  made  by  different  men,  but  even  the  same  men, 
and  men  of  great  ability,  will  find  a  definite  organic  disease  of  the 
heart  at  one  examination,  and  a  year  or  less  later,  or  two  years 
later,  will  find  an  absolutely  normal  heart.    We  all  recognize  those 
conditions,  and  yet  this  criticism  is  not  so  serious  as  it  sounds,  be- 
cause we  are  all  familiar  with  other  facts  which  show  the  value  of 
such  figures.    I  think  this  is  shown  particularly  well  in  the  different 
mortalities  in  connection  with  rheumatism  and  gout.    I  think  there 
is  probably  no  medical  man  here  who  would  presume  to  be  able  to 
differentiate  in  all  cases  between  rheumatism  and  gout.    The  gout 
is  supposed  to  be  a  rich  man's  disease  and  the  rheumatism  a  poor 
man's  disease,  and  so  it  goes.    There  is  a  lot  of  nonsense  about  it. 
Yet  our  own  experience,  and  I  have  no  doubt  the  experience  of  the 
New  York  Life,  and  certainly  the  Medico-Actuarial  experience, 
shows  that  there  is  a  radical  difference  between  a  man's  having  had 
rheumatism  in  the  foot  or  gout,  and  about  all  we  have  to  go  on  is 
his  own  statement.    So  we  have  some  very  valuable  statistics  show- 
ing what  happens  when  an  examiner  finds  heart  murmur,  no  matter 
whether  the  finding  is  accurate  or  not. 

I  have  been  very  much  interested  in  the  figures  as  given  in  this 
paper.  We  are  sure  that  we  can  accept  them  as  being  absolutely 
accurate,  and  that  is  one  of  the  beauties  of  reports  from  that  source. 
It  goes  without  saying  that  when  we  make  a  diagnosis,  or  a  diag- 
nosis is  made  by  our  examiners,  under  the  best  of  conditions,  our 
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own  mortality  figures  will  be  approximately  what  the  Xew  York 
Life's  findings  have  been.  It  is  an  extraordinary  thing  that  no  mat- 
ter what  the  source  of  these  figures  is,  if  they  are  honestly  and  ac- 
curately made,  the  mortality  of  one  company  will  agree  ver}'  closely 
with  that  of  another,  modified  somewhat  by  the  methods  of  selection 
and  the  character  of  the  cases  that  are  included.  Dr.  SvTuonds 
again  stole  some  of  my  thunder,  as  he  always  does,  when  he  sug- 
gested that  included  in  the  group  of  systolic  apical  murmurs  are  a 
considerable  number  of  cases  which  are  really  what  we  know  as 
functional,  and  I  would  even  include,  when  associated  with  a  cer- 
tain amount  of  hypertrophy.  That  is,  if  we  could  cut  into  that 
heart  we  would  not  find  a  valve  leak,  unless  possibly  a  little  stretch- 
ing of  the  valve.  I  am  disposed  to  believe  that  a  large  part  of  the 
improvement  in  mortality  in  that  particular  group  is  due  to  the  in- 
troduction into  it  of  a  number  of  cases  which  really  do  not  repre- 
sent organic  disease,  and  I  question  very  greatly  whether  we  shall 
ever  arrive  at  that  fortunate  stage  when  medicine  is  an  exact  sci- 
ence, and  if  we  could  eliminate  all  doubtful  and  so-called  functional 
cases,  whether  we  should  not  find  that  the  mortalitv'  associated  with 
disease  of  the  different  valves  was  not  very  closely  the  same. 

I  want  to  speak  about  this  question  of  functional  murmurs.  "We 
all  know  that  there  is  a  large  number  of  cases  where  there  are  irreg- 
ularities in  sound  in  the  heart,  that  do  not  represent  organic  dis- 
ease, and  in  my  own  mind  I  am  throwing  out  from  that  class  all  of 
those  cases  where  the  sounds  are  not  due  to  the  heart,  that  is,  where 
they  are  respiratory,  or  of  some  other  nature.  The  difficulty  is  to 
pick  them  out.  I  confess  that  I  am  absolutely  at  sea.  I  have  not 
the  remotest  idea  of  any  method  by  which  you  can  pick  functional 
hearts  from  organic  hearts,  assuming  that  that  particular  sound  is 
made  at  that  time.  We  all  learn  by  experience  and  I  used  to  think 
that  I  could  do  it.  Some  twelve  years  ago  we  decided  that  we  would 
try  to  pick  them  and  we  made  the  rule  as  strict  as  we  could.  We 
wanted  the  class  homogeneous  and  we  wanted  them  over-selected,  so 
we  began  to  take  a  certain  number  of  heart  murmurs.  We  never 
got  very  far,  because  at  the  end  of  the  five-year  period  which  I  had 
marked  out  in  which  to  try  the  method,  we  had  found  only  a  very 
few  cases  meeting  the  requirements.  Our  rule  was,  first,  that  all 
such  cases  must  be  absolutely  perfect  in  every  other  way,  not  nor- 
mal, but  a  great  deal  better  than  normal;  second,  that  the  exam- 
ination must  be  made  by  a  man  in  whom  we  had  every  confidence ; 
third,  that  the  examination  must  be  checked  up  by  a  home  office 
man ;  and  fourth,  that  in  every  case  a  special  examination  must  be 
made  of  the  circulatory  system  and  of  the  urine.  We  issued  five- 
year  term  policies,  not  renewable,  not  con.vertible,  in  order  that  we 
might  have  a  chance  to  examine  the  cases  again  at  the  end  of  five 
years.  They  were  examined  again,  most  of  them.  The  numbers 
were  very  small — I  have  not  them  in  mind — but  we  guessed  wrong 
in  just  about  50  per  cent,  of  the  cases,  that  is,  in  about  one  half 
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of  the  cases  that  we  had  assumed  to  be  functional  the  guess  had 
gone  wrong.  I  do  not  mean  that  they  had  died,  but  where  there 
had  not  been  hypertrophy  there  was  hypertrophy;  where  there  had 
not  been  an  intermittent  pulse  there  was  an  intermittent  pulse. 
Something  showed  that  we  had  guessed  wrong.  I  have  tried  to  get 
some  of  these  men  who  know  functional  hearts  to  tell  me  how  to 
select  them.  I  cannot  do  it,  and  I  do  not  believe  that  Dr.  Eogers 
has  succeeded  very  much  better  because  his  number  of  functional 
hearts  is  very  small. 

MR.  J.  H.  woodward: 

Organic  heart  disease  ranks  first  as  a  cause  of  death  among  the 
general  population  in  the  Eegistration  Area  of  the  United  States. 
Thus  the  potential  demand  for  insurance  upon  risks  with  heart  im- 
pairments is  undoubtedly  very  large  while  the  present  supply  of 
such  insurance  is  limited.  Many  companies  do  not  accept  such 
risks  upon  any  terms  and  those  which  do,  usually  limit  their  maxi- 
mum acceptance  to  a  relatively  small  amount.  The  statistical  in- 
formation contributed  by  Dr.  Eogers  and  Mr.  Hunter  facilitates 
the  extension  of  the  benefits  of  life  insurance  to  risks  of  this  type 
and  is  thus  of  great  practical  utility. 

One  may  gain  somewhat  in  perspective  by  reading  in  connection 
with  this  paper  the  chapter  on  organic  diseases  of  the  heart  con- 
tained in  "  Mortality  Statistics  of  Insured  Wage-Earners  and  Their 
Families "  published  by  the  Metropolitan  Life  Insurance  Com- 
pany. In  the  Metropolitan  experience,  nearly  12  per  cent,  of  the 
deaths  were  from  organic  heart  disease,  "  Considered  irrespective 
of  color  or  sex,"  says  Dr.  Louis  I.  Dublin,  the  author  of  the  volume, 
"we  find  that  the  death  rates  for  the  organic  diseases  of  the  heart 
increase  regularly  with  age,  but  show  their  greatest  increases  in 
the  higher  age  periods."  General  population  statistics  have  tended 
during  recent  years  to  show  an  increase  in  the  death  rate  from  or- 
ganic heart  disease,  but  Dr.  Dublin  is  of  opinion  that  a  large  part 
of  this  increase  "  is  fictitious,  resulting  merely  from  changed  report- 
ing and  compiling  procedure." 

At  age  30  a  little  less  than  5  per  cent,  of  the  deaths  among  the 
male  population  are  due  to  heart  disease:  at  age  60  over  15  per 
cent,  of  the  deaths  arise  from  that  cause.  The  fact  that  heart  dis- 
ease is  thus  an  increasingly  important  cause  of  death  as  the  age 
advances  suggests  the  special  desirability  of  a  study  of  experience 
by  insurance  years.  So  far  as  the  data  suffice,  Dr.  Eogers  and  Mr. 
Hunter  present  us  with  such  a  study.  In  the  largest  group — mitral 
regurgitation  without  hypertrophy — the  mortality  was  184  per  cent, 
of  the  M.-A.  Table  during  the  first  five  years  of  insurance,  177  per 
cent,  during  the  second  five  years,  and  178  per  cent,  thereafter. 
Nowhere  in  the  experience  is  there  any  indication  that  the  extra 
mortality  from  heart  impairments  increases  with  the  duration  of 
the  insurance.    The  fact  that  the  population  death  rate  from  heart 
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disease  increases  with  a^^e  in  (greater  proportion  than  does  the  com- 
bined death  rate  from  all  other  causes  does  not  mean,  therefore,  that 
among  persons  who  are  already  affected  with  a  heart  impairment  at 
the  time  of  effecting  life  insurance  the  percentage  of  extra  mor- 
tality may  be  expected  to  increase  with  the  duration  of  the  policy. 

What,  if  any,  special  significance  has  this  paper  for  a  small  com- 
pany doing  a  substandard  business  ?  What  does  the  paper  indicate 
should  be  the  attitude  of  such  a  company  in  underwriting  heart- 
murmur  cases?  These  are  practical  questions  which  must  interest 
many  medical  directors  and  actuaries.  The  small  company  is  of 
necessity  dependent  on  the  experience  of  larger  ones  or  of  groups 
of  companies  since  its  own  exposures  in  the  various  classes  are  so 
small  a^  to  make  the  results  of  little  value. 

From  the  standpoint  of  such  a  company  the  principal  conclusions 
that,  jt  seems  to  me,  may  be  drawn  from  the  data  submitted,  are 
as  follows:  The  three  important  classes  of  heart  murmur  which 
it  is  necessary  to  practically  consider  are,  (1)  functional  murmurs, 
(2)  mitral  regurgitation  without  hypertrophy  and  (3)  aortic  ob- 
struction. Other  classes  of  heart  impairments  show  so  high  a  mor- 
tality that,  if  considered  at  all,  this  should  be  done  only  excep- 
tionally. 

The  authors  of  the  paper  in  their  conclusion  state  that  "func- 
tional heart  murmurs,  if  carefully  selected,  are  insurable  among 
young  applicants  at  standard  rates;  among  applicants  over  forty 
years  of  age,  at  rates  calculated  to  provide  for  a  substantial  extra 
mortality."  Does  it  not  follow  that  rather  than  prescribing  an 
abrupt  change  in  treatment  at  age  forty  these  cases  should  be  rated 
on  the  basis  of  mortality  percentages  increasing  with  the  age  at 
entry?  To  be  sure,  the  available  material  in  this  group  was  some- 
what restricted  in  amount.  Nevertheless,  it  served  to  verify  one's 
preconceived  idea  that  the  effect  of  this  impairment  should  be  given 
a  gradually  increasing  weight  as  the  age  at  entry  increases. 

The  authors  conclude  that  "  mitral  regurgitation,  if  carefully  se- 
lected, may  be  insured  on  terms  to  provide  for  a  mortality  of  from 
150  to  250  per  cent.,  ratings  above  170  to  depend  upon  the  degree 
of  hypertrophy  present  in  each  case."  Assuming  that  a  company 
does  not  care  to  accept  cases  of  mitral  regurgitation  with  well- 
marked  h3rpertrophy  in  excess  of  what  is  required  to  provide  normal 
compensation,  does  not  a  study  of  the  experience  in  this  class  ac- 
cording to  build  indicate  that  these  cases  should  be  rated  according 
as  they  are  underweight,  average  weight  or  overweight?  It  seems 
probable  that  the  combined  effect  of  overweight  and  a  mitral  re- 
gurgitation is  more  serious  than  would  be  indicated  by  combining 
additively  separate  ratings  for  the  heert  impairment  and  for  the 
overweight. 

There  remains  to  be  considered  the  group  of  risks  with  aortic 
obstruction.  As  to  these  the  authors  of  the  paper  conclude  that 
"aortic  obstruction  is  probably  25  points  less  than  mitral  regurgita- 
22 
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tion."  They  do  not  present  a  study  of  aortic  obstruction  arranged 
according  to  build.  They  give  us,  however,  a  study  of  the  material 
by  age  at  entry  which  shows  that  the  tendency  is  toward  a  very 
heavy  increase  in  the  ratio  of  actual  to  expected  deaths  as  the  age  at 
entry  increases.  This  contrasts  with  the  experience  in  the  mitral 
regurgitation  group  where  the  indications  are  that  the  degree  of 
extra  mortality  is  independent  of  the  age  at  entry.  In  view  of 
these  facts,  should  not  aortic  obstruction  be  rated  upon  a  scale  in- 
creasing sharply  with  the  age  at  entry,  applicants  at  the  higher 
ages  being  declined  altogether?  As  to  this  particular  impairment, 
it  appears  to  be  an  impression  that  accurate  diagnosis  is  more  diffi- 
cult than  in  the  case  of  mitral  lesions,  and  that  a  fair  proportion 
of  medical  examiners,  especially  in  the  rural  districts,  will  not  dis- 
play that  degree  of  infallibility  that  might  be  desired.  This  sug- 
gests the  obvious  but  rather  important  general  conclusion  that  one 
company  cannot  expect  to  reproduce  the  results  of  another  unless 
its  medical  examiners  are  of  the  same  average  degree  of  efficiency. 

In  general,  the  rating  of  heart  murmur  cases  presents  practical 
problems  similar  to  those  attending  the  rating  of  other  substandard 
business.  Great  accuracy  in  rating  is  of  vastly  less  importance 
than  substantial  uniformity  of  practice  among  the  several  com- 
panies. It  is  highly  desirable  from  the  standpoint  of  public  policy 
that  different  companies  should  treat  similar  impairments  in  a 
similar  manner.  The  underwriting  of  substandard  business,  in- 
volving as  it  does  so  extensive  an  exercise  of  personal  judgment  in 
particular  cases,  is  peculiarly  exposed  to  the  evils  which  have  mani- 
fested themselves  in  other  branches  of  insurance  wherever  com- 
petitive rate-making  as  to  individual  risks  has  prevailed.  The  ob- 
jection to  competitive  rate-making  is  that  instead  of  producing 
greater  equity  in  rates  it  nearly  always  produces  inequity,  inade- 
quacy and  discrimination.  It  seems  to  me,  therefore,  that  until 
companies  writing  substandard  life  insurance  are  able  to  devise 
some  cooperative  system  for  securing  uniform  practices  they  can 
hardly  do  better  than  to  base  their  action  as  closely  as  may  be  on 
the  conclusions  of  Dr.  Eogers  and  Mr.  Hunter.  Such  a  policy  will 
make  for  better  field  conditions  and  encourage  a  belief  on  the  part 
of  the  insuring  public  that  the  companies  know  what  they  are  doing. 

Prevention  and  conservation  are  being  increasingly  recognized  as 
an  integral  part  of  all  systems  of  insurance.  Is  not  a  life  insurance 
company  transacting  substandard  business  in  a  position  to  render 
specialized  conservation  service  of  the  highest  value?  Is  it  not 
falling  short  of  its  full  opportunities  for  usefulness  if  it  fails  to 
furnish  to  its  members  who  are  received  into  the  organization  in 
an  impaired  condition  of  health  the  fullest  and  most  highly  special- 
ized information  as  to  means  of  removing  the  impairment  or  check- 
ing its  deteriorating  influence?  Aside  from  its  social  value  such 
a  scheme  might  incidentally  prove  to  be  good  business  in  the  nar- 
rower sense  through  some  resulting  reduction  in  mortality  costs. 
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DR.  "W.  A.  JAQUITH  : 

The  paper  under  review  is  "a  study  of  the  mortality  experience 
of  the  New  York  Life  Insurance  Company  in  certain  male  risks 
looked  upon  as  substandard  by  reason  of  heart  murmurs." 

It  is  impossible  for  me  to  write  a  detailed  review  of  this  paper 
based  on  independent  facts  pertaining  to  the  various  kinds  of  heart 
murmurs  so  thoroughly  analyzed  by  the  joint  authors  of  the  paper 
in  question. 

However,  a  few  years  ago,  our  company  made  a  study  of  a  mor- 
tality experience  with  five  thousand  lives  rejected  for  insurance 
but  upon  wliich  policies  were  already  in  existence — such  policies 
having  in  many  cases  been  issued  a  number  of  years  before.  The 
medical  reports  on  which  the  above  rejections  were  based  did  not 
give  details  enabling  us  to  subdivide  the  heart  murmurs  in  a  man- 
ner corresponding  with  that  adopted  by  Dr.  Eogers  and  Mr.  Hunter ; 
so  the  next  best  thing  was  to  examine  the  three  main  groups  deal- 
ing with  heart  troubles  as  we  investigated  them. 

The  results  in  these  groups  confirm  in  general  the  conclusions 
stated  in  the  paper  under  discussion.  An  exception  may  be  noted, 
however,  that  is,  that  our  percentage  of  actual  to  expected  loss  by 
the  American  Experience  Table  of  Mortality  for  "  Functional  Car- 
diac Trouble,"  viz.,  374.86  per  cent,  seems  high  as  compared  with 
218.56  and  222.64  respectively,  in  the  other  groups.  The  explana- 
tion of  this  probably  is  that  there  were  included  in  this  group  a 
number  of  cases  in  which  other  serious  impairments  were  present — 
a  fact  brought  out  by  a  separate  study  which  we  made  of  "  Cause  of 
Death "  compared  with  "  Cause  of  Eejection." 

With  these  preliminaries  I  proceed  to  a  more  detailed  statement, 
remarking  that  while  the  figures  appended  are  not  exactly  com- 
parable with  those  in  the  paper  they  have  the  value  attaching  to 
an  independent  study  of  facts  along  collateral  lines,  the  observer 
being  stationed  at  a  different  viewpoint. 

Some  points  of  comparison  between  the  New  York  Life  figures 
and  those  given  here  are  as  follows:  In  the  former,  business  in- 
cluded is  underaverage  from  its  inception;  in  the  latter  rejected 
lives  having  previous  insurance  in  force  are  considered.  In  the 
former  the  classification  is  by  Ages  at  Entry,  in  the  latter  by  Ages 
at  Rejection,  as  well  as  by  Policy  Years  of  Duration.  Their  figures 
are  by  amounts,  also  by  policies;  ours  are  by  lives.  The  former 
employs  the  Compound  Progressive  and  the  M.-A.  Tables  of  ex- 
perience for  comparison  with  the  actual.  We  use  the  American 
Experience  Table  in  the  main,  but  in  the  group  totals  have  esti- 
mated the  corresponding  percentages  by  the  M.-A.  table.  The 
former  considers  onlv  heart  murmurs  (with  or  without  hj^^ertrophy, 
rheumatism,  etc. ) .  We  deal  with  heart  murmurs,  functional  cardiac 
trouble  and  "diseases  of  the  heart,"  this  larger  group  including 
Fatty  Heart,  Heart  Disease  not  specified,  Hypertrophy  of  Heart, 
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besides  the  two  smaller  groups  first  mentioned.  The  New  York 
Life's  experience  was  carried  through  the  policy  anniversary  in 
1918,  ours  through  the  same  in  1914. 

Our  results  by  lives  are  as  follows,  the  figures  being  arranged  in 
a  form  suitable  for  comparison  with  those,  in  the  paper  in  question : 

Heart  Murmurs. 
Number  of  Lives,  369. 


Policy  Years  of 
Duration. 

Actual  Loss. 

Expected  Loss. 

Percentage  Actual  of 
Expected. 

American            M. — A. 
Experience.       (Estimated). 

American 
Experience. 

M.— A. 
(Estimated). 

1-5       

47 
15 

62 

19.249 
9.118 

28.367 

20.424 

244.17 
164.51 

218.56 

303.50 

6-16     

Total 

Diseases  of  the  Heart. 
Number  of  Lives,  878. 


Policy  Years  of 
Duration. 

Actual  Loss. 

Expected  Loss. 

Percentage  Actual  of 
Expected. 

American 
Experience. 

M.— A. 
(Estimated). 

American 
Experience. 

M.— A. 
(Estimated). 

1-5   

129 
41 

170 

48.498 
27.858 

76.356 

54.976 

265.99 
147.17 

222.64 

309.23 

6-23 

Total 

Note. — Heart  Murmurs  show  hj  the  percentage  of  218.56  that  they  result 
in  an  experience  closely  approximating  the  larger  (inclusive)  group  which 
has  a  percentage  of  222.64. 

Functional  Cardiac  Trouble. 
Number  of  Lives,  4SS. 


Policy  Years  of 
Duration. 

Actual  Loss. 

Expected  Loss. 

Percentage  Actual  of 
Expected. 

American 
Experience. 

M. — A. 
(Estimated). 

American 
Experience. 

M.— A. 
(Estimated). 

1-5 

6-23 

78 
25 

103 

24.115 

13.359 
37.474 

26.981 

323.45 

187.14 

274.86 

381.75 

Total 

Actuaries  will  be  interested  to  know  how  the  percentages  show 
by  Ages  at  Rejection,  so  I  append  this  table : 
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Mortality  Experience  on  Kejected  Lives  by  Ages  at  Eejection. 

Accumulated  Experience  of  all  Policy  Years  since  Rejection — Percentages 
of  Actual  to  Expected  Loss  by  American  Experience. 


^  .„  .      ,                     Functional  Cardiac 
Ages  at  Rejection.                         Trouble. 

Heart  Murmurs. 

Diseases  of  the 
Heart. 

15-34 311.45 

35-69 ;         265.39 

Total 274.86 

166.48 
245.25 

218.56 

205.31 

228.58 
222.64 

It  may  also  be  of  interest  to  give  the  results  of  the  entire  Eejected 
Lives  Mortality  Study  referred  to,  five  thousand  cases  being  con- 
sidered : 


Policy  Years  of 
Duration. 

Actual  Loss. 

Expected  Loss. 

Percentage  Actual  of 
Expected. 

American 
Experience. 

M.— A. 
(Estimated.) 

American 
Experience. 

M.— A. 

(Estimated). 

1-   5 

6-26... 

Total 

490 
253 

743 

245.961 
160.095 

406.056 

292.360 

199.22 
158.03 

182.98 

254.14 

Besides  the  three  "Heart"  groups  above  dealt  with,  the  Rejected 
Lives  Experience  included  cases  under  the  following  Causes  of  Re- 
jection : 

Percentage  Actual  of  Expected 
(Basis  of  American  Experience). 

Lung  Disease    313.97% 

Diseases  of  Lungs  and  Throat 250.28 

Albuminuria    244.48 

Glycosuria    173.74 

Genito-Urinary    211 .01 

General  Diseases  210.69 

Moral  and  Insurance  Hazard 170.43 

Non-Conformity    246.60 

Total   182.98 

It  is  felt  that  the  figures  contained  in  this  discussion  are  not 
nearly  as  valuable  as  they  would  be  if  we  were  able  to  show  from 
our  (lata  specific  subdivisions  of  Heart  Impairments  to  compare, 
point  by  point,  with  those  so  instructively  discussed  by  Dr.  Rogers 
and  Mr.  Hunter.  These  facts  are  submitted,  however,  in  the  hope 
that  they  may  throw  some  new  light  on  this  very  interesting  subject. 


DR.  F.  G.  brathwaite: 


Realizing  the  possibility  of  repetition,  and  with  an  appreciation 
of  the  able  discussion  by  those  who  have  preceded  me,  it  is  well  ta 
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emphasize  that  this  interesting  paper  is  based  upon  a  study  of  mor- 
tality experience  of  a  company  doing  a  large  substandard  business 
and  is,  therefore,  an  analysis  of  over  10  years  experience  in  the  sub- 
standard mortality  of  heart  lesions  of  certain  types. 

It  is  based  upon  tlie  actually  observed  mortality  of  a  considerable 
number  of  cases,  accepted  for  life  insurance  with  known  heart  le- 
sions, and  as  such,  is  a  volume  of  testimony  of  no  mean  proportion. 

For  the  purpose  of  life  insurance  selection,  these  studies  must 
eventually  have  great  weight  and  as  compared  with  clinical  studies 
in  prognosis,  are  of  much  greater  value,  as  they  take  into  considera- 
tion those  cases  not  only  observed  at  entrance,  but  at  exit. 

Clinical  knowledge  and  experience,  unless  obtained  in  institutions 
where  accurate  histories  and  records  have  been  continuously  kept, 
are  largely  confined  to  individuals,  rather  than  collections  of  them, 
or  classes.  A  clinical  study,  even  if  obtained  by  long  experience 
with  accurate  records  in  institutions  other  than  life  insurance  com- 
panies, has  to  do  with  cases  of  admittance  or  entry,  rarely  with  con- 
tinued observations  over  subsequent  periods  of  life.  To  put  it  in 
another  way,  the  "  exposures,"  numerically  speaking,  taken  col- 
lectively, as  at  entry  and  exit,  for  any  typical  condition,  must  needs 
be,  in  the  experience  of  any  individual  clinician,  conspicuously 
small.  It  is  all  the  more  interesting,  therefore,  that  so  large  an 
experience  as  the  one  described  in  this  paper  gives  us  the  significant 
interpretation  of  medico-actuarial  methods  of  investigation  rather 
than  the  clinical  aspect. 

It  is  interesting  to  note,  among  other  things,  that  the  insurance 
value  of  a  risk  is  the  summation  of  the  insurance  values  of  its  com- 
ponent factors  and  that  in  making  application  of  this  study,  that 
fundamental  assumption  has  been  followed,  as  by  practical  experi- 
ence we  find  that  this  assumption  is,  in  our  work,  of  ever  increasing 
moment. 

The  use  of  a  special  blank,  upon  which  the  medical  examiner  is 
required  to  describe  graphically  his  findings,  that  is,  his  diagnosis, 
is  essential.  Experience  has  shown  by  its  use  how  necessary  such 
an  expedient  is.  If  any  criticism  on  the  use  of  special  blanks  which 
have  come  under  our  observation,  is  pertinent,  it  is  to  the  effect  that 
the  area  of  true  cardiac  hypertrophy  is  not  accurately  demonstrated, 
in  practice,  by  the  graphic  method  designed  for  the  purpose,  unless 
it  is  considerable,  and  we  are  prone  to  the  belief  that  none  but  rather 
extreme  cases  of  hypertrophy  will  be  reported  by  the  use  of  the 
special  blank,  even  by  careful  examiners,  while  the  casual  ones  will 
report  moderate  hypertrophy,  perfunctorily,  because  they  know  it 
ought  to  exist.  The  blank  most  certainly  serves  a  useful  purpose 
in  identifying  the  lesion  and  as  a  check  upon  the  examiner's  qualifi- 
cations. 

On  the  special  blank  referred  to,  the  nipple  is  depicted  at  the 
Costo-Chondral  articulation.  Whether  it  should  be  so  placed,  or 
outside  the  Costo-Chondral  line,  is  debatable,  as  is  also  whether  the 
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nipple  is  the  best  guide  in  determining  the  degree  of  hypertrophy, 
taking  into  consideration  the  varying  positions  of  the  heart  nor- 
mally. 

From  the  paper,  it  appears  that  the  writers  have  tabulated  the 
mortality  from  the  study  of  8,307  insured  lives  with  mitral  regurgi- 
tant lesions  and  more  with  other  impairments  than  that  of  heart 
lesion  itself.  We  doubt  whether  any  other  as  comprehensive  a  study 
along  these  lines  has  ever  been  attempted  and  the  appreciation  of 
the  value  of  this  paper  will  no  doubt  be  fully  realized  by  those  most 
interested  in  extending  insurance  benefits  to  the  greatest  number, 
long  after  the  writers  have  gone  to  their  well-earned  rest. 

Referring  to  the  second  paragraph,  it  may  be  well  to  emphasize, 
for  the  sake  of  companies  which  have  had  no  experience  in  issuing 
sub-standard  business,  that  the  same  impairment  sometimes  does 
show  different  results  in  different  companies,  due,  no  doubt,  to  the 
way  in  which  the  questions  of  selection  are  handled. 

The  third  paragraph  may  be  misconstrued  by  the  representatives 
of  companies  not  using  the  numerical  system.  It  is  justifiable  to 
add  that  the  question  of  what  constitutes  a  "component  factor"  is 
exceedingly  important.  For  example,  illustrations  can  be  found  in 
this  paper  to  show  that  a  heart  murmur  should  not  be  taken  as  one 
component  factor  and  another  impairment,  such  as  hypertrophy,  or 
irregular  pulse,  as  an  independent  factor,  but  the  combination  of 
the  two  should  be  treated  as  one  impairment.  The  authors  lend 
weight  to  this  view  in  the  third  sentence  of  this  paragraph.  The 
table,  "Mortality  Experience,  According  to  Build"  in  mitral  re- 
gurgitation without  hypertrophy  further  emphasizes  this,  because 
it  shows  that  weight  should  not  be  treated  as  an  independent  factor, 
but  rather  as  a  part  of  the  heart  factor. 

I  have  recently  had  the  privilege  of  a  conference  with  one  of  the 
few  medical  officers  of  the  United  States  Army,  who  was  sent  by 
our  Government  at  the  request  of  the  British  to  participate  in  the 
activities  of  the  British  Heart  Hospital,  under  the  jurisdiction  of 
Thomas  Lewis,  University  College  Hospital,  a  leading  authority  on 
heart  lesions  in  the  United  Kingdom.  While  the  work  of  a  medical 
selector  in  military  service  is  guided  by  the  requirements  of  mili- 
tary service,  inasmuch  as  his  criterion  is  fitness  for  physical  effort, 
and  not  longevity,  there  are  points  of  great  interest  between  that 
type  of  work  and  that  of  the  selector  of  life  insurance. 

One  of  the  points  of  common  interest  was  the  fact  that,  in  the 
service  of  that  hospital,  a  very  large  one,  the  constant  effort  to 
ascertain  hypertrophy  of  the  heart  was  one  of  the  predominant 
features  in  the  selection  for  mJlitary  service,  a  heart  murmur  itself 
being,  one  might  almost  say,  in  many  instances,  of  secondary  im- 
portance. 

While  this  is  interesting,  from  our  standpoint,  it  must  be  borne 
in  mind  that  the  mortality  illustrated  by  the  paper  under  discus- 
sion is  based  upon   (in  the  case  of  mitral  regurgitation)   systolic 
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murmurs  at  the  apex  reported  as  valvular  lesions,  so  that  the  fine 
points  of  diagnosis  as  to  whether  these  are  really  incompetent  mitral 
valves  or  not,  are  more  or  less  academic. 

The  nipple  line  was  used  in  Britain  as  the  most  practical  point 
for  determining  hypertrophy,  with  reference  to  the  position  of  the 
apex,  and  not  mensuration  from  any  bony  point,  any  apex  without 
the  nipple  line  being  classed  as  hypertrophy  and,  in  general  terms, 
the  distance  outside  that  line  being  considered  directly  proportional 
to  the  degree  of  hypertrophy. 

Palpation,  and  not  percussion,  was  considered  to  be  the  more 
practical  and  exact  method  of  determining  the  left  border  of  the 
heart,  palpation  being  used  to  determine  the  furthest  point  left  at 
which  the  apical  impulse  was  felt. 

Systolic  murmurs  at  the  apex  were  not  considered  as  true  evidence 
of  organic  disease  when  not  accompanied  with  true  hypertrophy. 
Systolic  murmurs  without  hypertrophy  were  found  in  many  soldiers 
with  otherwise  negative  hearts  and  negative  history  of  an  etiologic 
factor  and  a  high  "exercise  tolerance."  An  extraordinary  degree 
of  "exercise  tolerance"  in  heart  lesions  was  definitely  established. 

Many  cases  of  organic  disease,  including  aortic  lesions  had  "  car- 
ried on  "  in  the  trenches  surprisingly  well  for  long  periods  of  time. 
Hovrever,  none  were  retained  in  the  Army  except  a  few  of  the  less 
serious  cases  and  these  were  placed  in  home  service.  No  organic 
disease  was  sent  back  to  the  trenches.  Mild  cases  of  organic  dis- 
ease with  high  exercise  tolerance  were  the  only  ones  retained  in  the 
service. 

Mitral  stenosis  may  not  be  accompanied  by  demonstrable  left 
ventricle  hypertrophy. 

From  the  standpoint  of  significance,  it  was  considered  that  among 
the  most  important  cases,  or  complicating  conditions,  in  order  of 
gravity,  were  rheumatic  fever,  syphilis,  chorea,  recurrent  tonsilitis, 
and  possibly  other  focal  infections. 

Eegarding  the  relative  frequency  of  various  heart  lesions,  it  may 
be  of  value  to  quote  the  statistics  of  the  Edinburgh  University  Hos- 
pital, as  given  by  Sir  William  Osier  in  his  "  System  of  Practice  of 
Medicine."  An  analysis  was  made  in  1914  of  2,368  cases  of  cardiac 
lesion,  in  which  valvular  disease  was  found  divided  (approximately) 
as  follows : 


Alone. 

Combined. 

Total. 

Mitral  insufficiencj' 

585 
304 

140 
40 

463 
257 

336 
152 

1,048 
561 

476 
192 

"      stenosis 

Aortic  insufficiency 

"      stenosis 

Sir  William  Osier  also  states  that  in  his  own  experience  he  places 
the  ratio  of  occurrence  of  aortic  regurgitation  to  aortic  stenosis  as 
7  to  1  in  private  practice,  and  10  to  1  in  hospital  practice. 


HEART    MUEMURS — THEIR    INFLUENCE    ON    MORTALITY.        345 

In  the  table,  "Mitral  Eefjurgitation  without  Hypertrophy  (No 
other  impairment),"  it  may  be  well  to  call  attention  to  the  fallacy 
which  used  to  prevail  in  certain  quarters  that  mitral  re<2^rgitation 
was  far  more  serious  at  ages  of  entry  over  40  years  than  at  younger 
ages.  In  fact,  we  believe  it  was  sometimes  considered  to  be  almost 
insignificant  at  younger  ages.  That  a  mitral  regurgitant  murmur 
is  a  serious  impairment  at  all  ages,  is  brought  out  by  this  table,  and 
also  the  ratios  in  the  paragraph  explaining  the  analysis  of  this  ex- 
perience, according  to  policy  years,  which  ratios  would  presumal)ly 
increase  with  duration,  if  the  seriousness  of  the  impairment  in- 
creased with  age.  The  fallacy  alluded  to  may  have  been  produced 
by  fixing  the  attention  on  deaths  due  to  heart  disease,  without 
taking  into  consideration  the  lowered  resistance  against  other  dis- 
eases because  of  the  heart  impairment.  An  illustration  of  this  oc- 
curs in  the  sentence  referable  to  Bright's  disease  and  pneumonia 
showing  that  the  lowered  resistance  was  important,  as  the  death 
rate  from  those  diseases  was  double  the  normal. 

Functional  Heart  Murmurs :  It  is  our  understanding  that  one  of 
the  chief  difficulties  in  handling  heart  impairments  is  in  the  diag- 
nosis itself.  Realizing  that  the  diagnosis  of  functional  heart  mur- 
murs is  particularly  difficult,  any  inconsistency  in  the  results  re- 
ported should  be  accepted  with  caution. 

The  authors  admit,  in  their  additional  remarks  (first  paragraph), 
that  a  fair  number  of  functional  murmurs  may  have  been  included 
in  the  group  of  aortic  obstruction.  Is  it  not  possible,  therefore, 
that  in  the  class  of  Functional  Murmurs  the  marked  increase  of 
mortality  for  ages  at  entry  35  and  over,  as  compared  with  the 
younger  entries,  is  due,  in  part  at  least,  to  the  inclusion  of  a  certain 
numifer  of  true  organic  murmurs,  possibly  aortic  obstruction?  It 
occurs  to  us  in  this  connection,  therefore,  that  a  company  should 
be  extremely  cautious  about  accepting  functional  murmurs  at  any- 
thing like  standard  rates,  unless  its  medical  facilities  are  excep- 
tionally good. 

MR.  FRANKLIN  B.  MEAD  : 

The  life  insurance  profession  is  very  greatly  indebted  to  the  au- 
thors of  this  paper  on  heart  murmurs  not  only  for  the  reason  that 
it  is  the  first  extensive  experience,  if  indeed  not  the  first  specific 
experience,  on  heart  murmurs,  which  has  ever  been  published  but 
also  for  the  very  skilful  manner  in  which  the  subject  has  been 
treated. 

The  experience  on  mitral  regurgitation  embraces  7,025  cases 
without  hypertrophy  and  1,282  cases  with  hypertrophy,  a  total  of 
8,307  cases,  not  giving  a  history  of  rheumatism,  whereas'  the  ex- 
perience embraces  only  1,868  cases  with  history  of  rheumatism.  I 
had  supposed,  judging  from  our  own  limited  experience  and  from 
information  received  elsewhere  that  there  would  be  a  larger  propor- 
tion of  mitral  regurgitation  giving  a  definite  history  of  rheumatism. 
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I  believe  it  is  the  general  supposition  as  to  the  general  condition 
among  the  population  at  large,  for  it  is  generally  believed  that  the 
most  common  etiological  factor  in  connection  with  mitral  regurgi- 
tation is  inflammatory  rheumatism.  In  view  of  the  heavy  mortality 
experienced  in  connection  with  those  having  a  history  of  inflamma- 
tory rheumatism  it  might  well  be  supposed  that  the  small  class  is 
due  to  the  fact  that  the  most  of  them  have  been  declined.  How- 
ever, in  view  of  the  fact  that  the  authors  later  on  in  the  paper  state 
that  they  had,  at  least  up  to  the  time  of  the  compilation  of  this 
experience,  added  to  the  percentages  for  a  simple  mitral  murmur 
the  customary  percentages  for  inflammatory  rheumatism  which  the 
authors'  later  paper  indicates  to  be  only  -|-  10  per  cent,  to  +  30  per 
cent.,  we,  therefore,  have  reason  to  believe  that  comparatively  few 
of  the  cases  were  declined  and  hence  it  would  be  interesting  to  have 
an  explanation  as  to  the  small  proportion  of  those  having  a  history 
of  inflammatory  rheumatism.  I  should  also  like  to  inquire  whether 
it  has  been  the  practice  of  the  company  in  connection  with  cases 
showing  a  heart  murmur  without  a  history  of  rheumatism  to  write 
back  to  the  examiner  to  request  a  statement  from  the  applicant  as  to 
history  of  rheumatism  or  any  other  etiological  factors. 

In  view  of  the  general  opinion  that  the  predominating  etiological 
factor  in  connection  with  mitral  insufficiency  is  inflammatory  rheu- 
matism it  is  hard  to  reconcile  the  high  percentages  where  a  definite 
history  of  rheumatism  has  been  given  as  compared  with  the  com- 
paratively low  percentages  where  a  history  has  not  been  given.  Is 
it  possible  that  included  within  the  latter  class  are  a  large  number 
of  functional  murmurs  ?  It  would  be  difficult  to  suppose  that  such 
was  the  case,  however,  in  view  of  the  remarkably  efl&cient  heart 
blank  which  the  company  has  been  accustomed  to  use,  copy  of  which 
is  appended  to  the  end  of  the  paper.  It  would  be  interesting  in  this 
connection  to  know  whether  this  heart  blank  was  used  during  the 
entire  currency  of  the  experience. 

In  view  of  this  experience,  looking  at  it  from  another  standpoint, 
it  is  quite  reasonable  to  suppose  that  a  larger  percentage  of  heart 
murmurs  are  due  to  other  etiological  factors  than  infiammatory 
rheumatism  than  has  been  generally  supposed  among  the  medical 
profession,  at  least  that  portion  of  it  which  is  closely  associated 
with  the  life  insurance  business.  It  is  quite  possible  that  the  infec- 
tions from  the  teeth  and  tonsils,  for  instance,  take  a  more  direct 
route  to  the  heart  than  by  way  of  the  inflammatory  rheumatism 
course,  the  infection  being  sufiicient  to  affect  the  heart  but  not  suf- 
ficient to  involve  the  less  delicate  tissues  of  the  joints.  The  heavy 
mortality  in  connection  with  the  rheumatic  cases  indicates  as  an 
aid  to  selection  the  query  to  the  examiner  as  to  whether  the  etio- 
logical factor  causing  the  rheumatism  has  been  removed.  We  would 
be  interested  to  know  whether  the  New  York  Life  has  adopted  any 
such  procedure. 

It  is  realized,  of  course,  that  there  are  many  difiiculties  in  this 
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direction  in  connection  with  the  particular  limitations  of  the  usual 
life  insurance  examination  facilities.  It  might  be  asked  whether 
the  New  York  Life  deems  it  advisable  to  include  as  a  supplementary 
question,  particularly  in  connection  with  heart  murmurs,  whether 
there  is  any  apparent  infection  of  the  tonsils  or  teeth  or  whether 
such  has  been  detected  in  previous  treatment  of  the  applicant. 

We  might  also  inquire  whether  the  heart  blank  is  regularly  in 
the  hands  of  their  examiners  and  is  completed  if  they  find  evidence 
of  a  murmur  or  whether  the  blank  is  sent  to  the  examiner  to  supple- 
ment the  information  contained  in  the  original  examination. 

Another  striking  feature  of  the  paper  is  the  large  proportion  of 
cases  of  aortic  obstruction,  particularly  in  view  of  the  high  ratings 
which  must  have  been  given  cases  of  this  type,  causing  no  doubt  a 
large  lejection  or  a  larger  proportion  of  "not  taken'*  policies  in 
those  actually  issued. 

The  aortic  obstruction  cases  embrace  3,208  policies  as  compared 
with  a  total  of  10,175  cases  of  mitral  regurgitation.  The  rarity  of 
aortic  obstruction  doubtless  renders  its  likelihood  of  detection  by 
the  usual  examiner  much  less  as  compared  with  the  mitral  or  aortic 
regurgitation.  Furthermore,  the  New  York  Life  calls  attention  to 
the  fact  that  the  aortic  valve,  presumably  including  both  regurgita- 
tion and  obstruction,  is  involved  in  only  one-fourth  as  many  cases 
as  the  mitral  valve,  whereas  their  experience  on  aortic  obstruction 
alone,  aside  from  aortic  regurgitation,  is  over  30  per  cent.,  aortic 
regurgitation  embracing  about  6  per  cent,  more,  making  a  total  of 
36  per  cent.  This  would  lead  one  to  believe,  especially  in  view  of 
the  higher  ratings  and  the  greater  possibility  of  declination  and 
"not  taken,"  that  there  might  have  been  included,  especially  in 
these  aortic  obstruction  cases,  murmurs  of  another  type.  How- 
ever, the  carefulness  of  the  blank  prepared  for  the  purpose  of  obvi- 
ating this  feature  would  cause  our  opinion  to  tend  in  the  other 
direction.  It  would  be  interesting  to  have  some  expression  from 
the  authors  of  the  paper  on  this  point. 

In  their  more  recent  paper  on  the  general  subject  of  numerical 
ratings  it  is  indicated  that  an  applicant  might  receive  a  credit  of 
from  30  per  cent,  to  possibly  50  per  cent,  on  their  rating  against 
their  debits,  provided  that  none  with  a  definite  physical  impairment 
would  ever  be  granted  insurance  at  standard  rates.  Would  it  be 
asking  too  much  to  inquire  if  the  company,  say,  would  give  as 
much  as  a  40  per  cent,  credit  against  a  mitral  regurgitant  murmur 
which  would  otherwise  be  rated  +  '^^  per  cent.,  thus  making  the 
extra  rating  for  instance  35  per  cent,  in  case  the  heart  murmur 
were  the  only  impairment? 

(author's  review  of  discussion.) 
dr.  oscar  h.  rogers: 
With  regard  to  the  heart  blank,  that,  like  a  great  deal  of  our 
work  in  substandard  business,  was  an  evolution.     We  started  out 
with  the  skeleton  outline  and  with  instructions  how  to  use  it.    We 
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have  gradually  added  other  features,  the  latest  of  them  being  to 
indicate  the  mid-clavicular  or  mammary  line  on  the  skeleton  and 
to  give  the  examiner  more  specific  instructions  about  locating  the 
apex  beat,  and  regarding  the  importance  of  hypertrophy;  a  repro- 
duction of  the  latest  chart  is  appended  to  this  discussion.  We  are 
satisfied  as  you  who  have  read  the  paper  must  be,  that  noticeable 
hypertrophy  of  the  heart  is  a  very  important  index  to  the  extent  of 
the  damage  that  that  organ  has  suffered. 

With  regard  to  functional  heart  murmurs,  it  is  getting  to  be  a 
fashion  in  some  offices  to  look  upon  functional  heart  murmurs  ex- 
amined by  skilled  examiners  with  a  good  deal  of  indulgence.  I 
should  like  to  say  a  word  on  that  subject.  I  have  in  mind  a  death 
loss  which  occurred  only  recently  in  our  office.  The  case  had  been 
insured  only  a  short  time  before  as  a  standard  risk,  his  examination 
having  been  made  by  a  very  competent  examiner,  as  competent  as 
any  I  know,  and  he  found  him  to  be  in  thoroughly  good  condition. 
A  few  months  later,  we  learned  that  he  had  some  disturbance  of 
the  heart,  and  an  intermittent  pulse.  A  little  later  he  was  found 
to  have  a  heart  murmur,  still  later  that  heart  murmur  disappeared 
and  only  an  intermittent  pulse  remained,  and  seven  months  after 
the  date  we  insured  him  as  a  standard  risk  he  died.  In  the  mean- 
time, however,  he  had  been  very  thoroughly  examined  by  one  of  the 
best  clinicians  in  this  country  and  had  been  pronounced  all  right. 
He  died  within  three  months  of  that  expert  opinion.  I  suppose  that 
a  good  many  of  our  functional  heart  murmurs  will  die  in  pretty 
much  the  same  fashion,  only  let  us  hope  not  quite  so  soon. 

The  fact  of  the  matter  is,  with  regard  to  heart  murmurs,  they  are 
the  best  guides  we  have  at  the  present  time.  Nothing  truer  has 
been  said  in  our  Association  than  the  remark  made  by  Dr.  Dwight 
this  morning  about  the  limitations  of  human  skill  to  find  out  what 
is  going  on  inside  the  body.  The  human  being  is  not  like  a  watch, 
a  thing  that  you  can  open  up  and  take  apart  and  examine  in  detail, 
wheel  by  wheel.  You  are  able  only  to  apply  your  ear  to  the  outside 
of  the  watch  to  judge  in  so  far  as  you  can,  from  the  way  it  ticks, 
whether  it  is  all  right  or  not,  but  you  cannot  look  inside  of  it.  It 
is  that  difficulty  which  is  going  to  make  the  question  of  so-called 
functional  heart  murmurs  a  difficult  one  for  our  companies  to  solve. 
I  think  that  the  results  of  the  analysis  of  our  cases  offer  us  what 
we  should  tie  to  at  the  present  time,  and  in  the  present  state  of 
medical  knowledge  and  of  medical  skill.  If  we  insure  risks  of  this 
sort  in  the  future,  we  should  all  remember  that  the  results  which 
have  been  brought  out  in  this  and  similar  investigations  do  not  ex- 
press what  actually  occurs  in  cases  of  mitral  re.arurgitation  or  of 
aortic  obstruction  or  of  any  other  heart  lesion.  They  express  what 
is  likely  to  occur  hereafter  in  cases  which  are  reported  to  have  that 
condition.  We  are  not  dealing  with  exact  facts,  we  are  dealing 
with  the  representations  of  facts.  We  are  not  dealing  with  things 
as  they  are,  but  rather  with  things  as  they  appear  to  be,  as  seen 
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through  the  eyes  of  reasonably  intelligent,  reasonably  good  judges. 

Referring  again  to  functional  heart  murmurs,  the  criticism  made 
this  morning  in  one  of  the  papers  is  a  very  sound  one,  namely,  that 
the  significance  of  a  functional  heart  murmur  does  not  suddenly 
become  a  matter  of  consequence  at  age  40.  It  is,  however,  at  age 
40  or  thereabouts,  perhaps  somewhere  between  age  35  and  age  45, 
where  the  line  of  mortality  passes  from  the  normal  at  the  younger 
ages  to  the  decidedly  abnormal  at  the  older  ages,  where  indeed  the 
mortality  becomes  too  high  to  be  safely  insurable  at  standard  rates. 

Personally  I  feel  obliged  to  modify  my  former  views  on  this  sub- 
ject, and  to  believe  that  the  significance  of  purely  functional  heart 
murmurs  is  very  slight  at  the  younger  ages,  and  that  it  gradually 
rises  until  at  age  35  to  age  40,  we  should  begin  to  pay  a  good  deal 
of  attention  to  it. 
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Name  of  Applicant, 


Bate,- 


Indieate  carefully  the  Loea/tion  of  Apex  X. 
Indicate  Area  over  wMch  Murmur  is  Heard  by   «. 
Indicate  Point  of  Greatest  Intensity  by    o  . 
Indicate  Direction  of  Transmission  .^ 


Is  the  Murmur  Systolic  or  Diastolic? 

What  is  your  diagnosis  of  the  case? 

How  much  hypertrophy  do  you  find 
— none,  little,  moderate,  or  much? 

Bate  and  character  of  the  pulse  after 
exercise?  (see  other  side) 

Same,  two  minutes  later? 

Are  there  any  evidences  of  failing 
compensation  such  as  Dyspnoea, 
Cyanosis  or  Dropsy? 

Is  there  any  history  of  Tonsillar  Infec- 
tion, of  Rheumatism  or  of  Infec- 
tions Disease  to  account  for  the 
lesion?  (give  details) 

Any  additional  remarks  necessary  to  a 
full  understanding  of  the  value  of 
the  risk? 

Signed 


Medical  Examiner. 


Facsimile  of  Heart  Blank  (Dec,  1919  Edition),  New  York  Life  In- 
surance Company.    Medical  Examiner's  Report. 
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Name    of    Applicant, 


Date,- 


-  \-\FoAJCT/OA/  A  U 

■/CUi-AR  or  M^/n- 
A1.0. 


SYNOPSIS  OF  HEART  MUBMUES. 

Left  heart  involved  in  nearly  all  oases.    Lesions  of  right  heart  are  very  rare. 
It  is  always  well  to  examine  in  the  recumbent  as  well  as  in  the  erect  posture. 

Organic  murmurs  persist;  functional  are  apt  to  disappear  with  change 

of  posture. 
The  murmurs  described  below  are  arranged  in  the  order  of  the  frequency  of 

their  occurrence.     Other  murmurs  are  very  rarely  found. 

OEGANIC. 

Mitral  E«gurgitation.  Systolic.  Maximuni  intensity  transmitted  to  axilla, 
heard  behind  at  angle  of  scapula. 

Aortic  Obstruction.  Systolic.  Maximum  intensity  at  right  interspace  close 
to  sternimi.     Transmitted  upwards  into  great  vessels  of  the  neck. 

Aortic  E«gurgitation.  Diastolic.  Eeplaces  or  follows  the  second  sound. 
Maximum  intensity  at  second  right  interspace  to  third  left  and  down- 
wards to  ensiform  cartilage. 

Mitral  Obstruction,  Praesystolic,  running  into  first  sound.  Heard  in  mitral 
area.  Not  transmitted.  Usually  accompanied  by  a  thrill  along  left 
margin  of  heart  area. 

FUNCTIONAL. 

Functional.  Systolic.  Usually  heard  at  pulmonic  area,  second  left  inter- 
space or  at  left  border  of  sternum.  Characterized  by  fact  that  it  is 
not  transmitted,  is  unaccompanied  by  hypertrophy  of  heart  or  any  other 
evidences  of  abnormality.     Usually  heard  only  in  the  erect  posture. 


Facsimile  of  Heart  Blank   (Dec,  1919  Edition),  New  York  Life  In- 
surance Company.     General  Instruction's. 
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Heart  Blank,  General  Instructions — Continued. 

BLOOD  PEESSXJEE. 

Blood  pressure  observations  are  of  great  value  in  the  study  of  a  heart  mur- 
mur. The  auscultatory  method  should  be  used,  and  the  diastolic  as  well 
as  systtolic  pressure  taken,  both  before  and  after  exercise.  If,  after 
bending  over  and  touching  the  floor  six  times,  the  blood  pressiire  is  im- 
mediately taken,  the  systolic  should  be  found  considerably  above  the 
normal,  but  dropping  back  within  two  or  three  minutes  to  the  normal. 
If  the  systolic  actually  falls  upon  exertion,  the  myocardium  is  diseased. 
If  at  the  same  time  the  diastolic  rises,  the  heart  has  no  reserve  power. 

HYPERTROPHY  OF  THE  HEART. 

The  apex  is  normally  in  the  fifth  interspace  about  one  inch  inside  the  mid- 
clavicular or  mammary  line.  If  it  is  at  the  mammary  line,  the  heart 
should  be  looked  upon  as  moderately  hypertrophied ;  if  it  is  about  one- 
half  inch  inside  the  mammary  line,  as  slightly  hypertrophied;  if  one- 
half  inch  outside  the  majnmary  line,  the  hypertrophy  is  considerable. 
Great  care  should  be  exercised  to  locate  accurately  the  position  of  the 
apex  beat. 
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III 

HOW  SHOULD  OVERWEIGHTS  BE  TREATED  OX  THE  BASIS  OF  RECENT 

STUDIES  ? 

DR.  JOHN"  w.  fisher: 

The  Northwestern  Mutual  Life  Insurance  Company  has  made 
four  investigations  of  its  mortalit}"  on  the  class  of  cases  designated 
as  excessive  weights.  The  first  was  composed  of  risks  accepted  hy 
the  company  during  the  year  1858-1885  both  inclusive,  and  was 
conducted  by  the  late  Emory  McClintock  in  1886,  being  the  first 
investigation  of  the  kind  in  this  country,  in  so  far  as  I  have  any 
knowledge.  The  data  was  divided  into  two  general  classes:  First, 
family  record,  showing  neither  parent  reported  dead  under  70; 
second,  at  least  one  parent  reported  dead  under  age  70.  The  mor- 
tality in  Class  Two  was  found  to  be  33.2  per  cent,  greater  than  in 
Class  One. 

The  second  investigation  was  composed  of  the  issues  of  1886- 
1895,  inclusive,  but  unfortunately  did  not  take  into  consideration 
longevity  in  the  family  record.  The  risks  were  divided  into  two 
classes:  First,  those  in  which  the  weight  was  from  one  to  fifteen 
pounds  in  excess  of  the  maximum,  and,  second,  those  in  which  the 
weight  was  more  than  fifteen  pounds  in  excess  of  the  maximum. 
The  mortality  was  computed  by  the  Actuaries'  Table,  full  tabular 
expectation  by  policies.  In  Class  One  the  mortality  was  found  to 
be  20.37  per  cent,  greater  than  the  average  mortality  of  the  com- 
pany covering  the  same  period,  computed  hj  amounts;  in  Class 
Two,  38.67  per  cent,  greater  than  the  average. 

In  the  third  investigation,  the  data  was  composed  of  issues  of 
the  years  1885-1900,  being  a  portion  of  the  data  furnished  by  the 
company  to  the  Specialized  Investigation  Committee.  It  will  be 
remembered  that  in  the  Specialized  Mortality  Investigation,  the 
data  was  divided  into  classes  in  which  the  weight  was  30  per  cent, 
or  more  in  excess  of  the  average  and  those  in  which  the  weight  was 
from  20  per  cent,  to  30  per  cent,  in  excess  of  the  average.  In  both 
classes  the  data  was  divided  into  those  showing  longevity  in  the 
family  record  and  those  in  which  no  longevity  was  shown.  The 
mortality  was  20.27  per  cent,  greater  in  those  whose  weight  was 
more  than  30  per  cent,  in  excess  of  the  average  weight  and  longevity 
was  not  shown  in  the  family  record.  In  the  two  classes  in  which 
the  weight  was  20  per  cent,  to  30  per  cent,  above  the  average,  where 
longevity  was  shown  in  the  family  record,  the  mortality  was  7.59 
per  cent,  below  the  general  average  of  the  Company  covering  the 
same  period,  and  in  the  class  of  the  same  average  weight,  but  with- 
23 
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out  longevity  shown  in  the  family  record,  the  mortality  was  5.91 
per  cent,  greater  than  the  general  average  mortality  of  the  company. 
The  class  in  which  the  weight  was  in  excess  of  30  per  cent,  above 
the  average  and  longevity  shown  was  not  investigated.  It  will  be 
recalled  in  the  Specialized  Investigation,  the  mortality  was  30  per 
cent,  higher  in  the  class  in  which  longevity  was  absent  from  the 
family  record  and  the  weight  more  than  30  per  cent,  in  excess  of 
the  average  weight,  and  in  the  class  in  which  the  weight  was  from 
20  per  cent,  to  30  per  cent,  over  the  average,  with  longevity  shovm 
in  the  family  record  the  mortality  was  20  per  cent,  more  favorable 
than  in  the  same  weight  class  without  longevity  in  the  family 
record. 

The  fourth  investigation  comprised  the  data  furnished  the  Med- 
ico-Actuarial Committee,  numbering  8,418  records  of  policies  in 
which  the  weight  was  over  35  pounds  in  excess  of  the  average. 
2,112  cases  were  under  age  35,  with  a  mortality  by  the  Medico- 
Actuarial  Table  of  114.15  per  cent.  The  mortality  of  the  8,418 
cases,  all  ages,  20  to  62,  was  124.49  per  cent,  as  compared  with  the 
remaining  forty-two  companies,  of  141  per  cent.,  a  difference  of  16 
points  in  favor  of  the  Northwestern,  which  no  doubt  was  largely 
due  to  the  consideration  of  longevity  in  the  family  record. 

The  conclusions  to  be  drawn  from  a  study  of  the  mortality  re- 
sults as  shown  by  the  several  counts  of  the  Northwestern  and  those 
of  the  Specialized  and  Medico-Actuarial  Investigations,  are  that  the 
more  excessive  the  weight,  the  higher  the  mortalit}',  especially  at 
ages  35  to  50.  It  is  to  be  regretted  that  the  Medico- Actuarial  Inves- 
tigation did  not  take  into  consideration  the  element  of  longevity  in 
the  family  record  of  excessive  weights,  as  was  done  in  the  Special- 
ized Investigation.  I  am  convinced  that  excessive  weights  which 
show  that  heavy  weight  is  a  family  trait  and  show  longevity  in 
the  family  records  will  give,  at  any  age,  a  more  favorable  mortality, 
of  from  20  per  cent,  to  30  per  cent.,  than  where  those  elements  are 
absent,  and  that  a  fairly  favorable  mortality  can  be  secured  on  those 
under  age  35,  and  over  age  50,  especially  where  the  weight  is  not 
more  than  35  per  cent,  in  excess  of  the  average.  Excessive  weights 
whose  family  record  does  not  show  longevity  and  whose  weight  is 
more  than  35  per  cent,  in  excess  of  the  average,  as  a  rule,  in  my 
opinion,  should  be  considered  as  sub-standard  and  should  be  in- 
sured at  a  higher  premium  rate.  Certain  classes  of  excessive 
weights,  to  my  mind,  can  profitably  be  insured  under  short  term 
endowment.  No  other  class  of  risks  lends  itself  to  a  more  equitable 
and  just  rating. 

MR.  J.  B.  mckechnie: 

In  the  treatment  of  overweight  lives  applying  for  life  insurance, 
it  seems  desirable  for  a  company  to  have  a  definite  limit  of  over- 
weight within  which  lives  will  be  accepted  without  extra  rating. 
In  the  past  a  table  of  20  per  cent,  over  the  average  has  been  used 
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by  many  companies.  Such  a  table  based  on  tbe  new  build  table 
gives  values  varying  from  23  lbs.  to  41  lbs.  above  the  average,  and 
shows,  according  to  the  ratios  in  the  Report  of  the  Joint  Commit- 
tee, a  mortality  varying  from  96  per  cent,  to  147  per  cent, 

I  think  there  is  a  tendency  to  change  from  such  a  table  to  one 
based  on  an  absolute  number  of  pounds  over  the  average.  Mr. 
Little  in  his  paper  in  Volume  XV  of  the  TranmcUons  recommended 
such  a  change,  and  in  the  discussion  of  Mr.  Welch's  paper  in  Vol- 
ume XVII,  Mr.  Rhodes  stated  that  it  would  be  very  desirable  to 
discard  the  height  and  weight  table  now  generally  in  use,  which 
shows  20  per  cent,  over  and  under  the  average,  and  he  suggested  a 
new  table  based  on  25  lbs,  over  the  average  and  stated  that,  other 
conditions  being  favorable,  he  would  accept  all  overweight  lives 
within  this  maximum  on  the  Ordinary  Life  plan  without  rating  up. 

A  table  based  on  25  lbs.  overweight  shows  a  mortality  varying 
from  98  per  cent,  to  123  per  cent.  This  variation  is  considerably 
less  than  that  of  the  20  per  cent,  overweight  table,  but,  while  such 
a  table  might  be  quite  satisfactory  at  the  middle  and  older  ages,  it 
creates  too  low  a  limit  at  the  younger  ages. 

Moreover,  both  the  20  per  cent,  and  the  25  lbs.  overweight  tables 
have  the  added  disadvantage  of  being  rather  cumbersome,  since  the 
maximum  weight  has  to  be  shown,  not  only  for  variations  in  height, 
but  also  in  age. 

I  think  that  advantage  should  be  taken  in  this  connection  of  the 
feature  of  the  tables  published  by  the  Joint  Committee  in  which 
for  a  given  height  and  a  given  rate  of  mortality  the  weight  remains 
fairly  constant,  irrespective  of  age.  For  example,  if  a  table  is  pre- 
pared for  men  5  ft.  7  in.  in  height,  showing  for  each  age  the  weight 
corresponding  to  120  per  cent,  mortality,  it  will  be  found  that  the 
lowest  weight  therein  is  184  lbs.  and  the  highest  190  lbs.,  so  that 
a  maximum  of  187  lbs.  will  be  within  3  lbs.  of  the  exact  figures. 
Similarly  with  men  5  ft.  0  in.  in  height,  a  weight  of  158  lbs.  will 
never  differ  by  more  than  5  lbs.  from  the  exact  weight  correspond- 
ing to  120  per  cent,  mortality.  This  small  variation  applies  to  all 
men  from  5  ft.  0  in,  to  5  ft,  10  in. 

When  we  come,  however,  to  tall  men,  that  is  5  ft.  11  in,  and 
over,  it  is  found  that  the  variation  is  somewhat  greater,  and  there 
is  also  the  apparent  anomaly  from  a  practical  standpoint  that  the 
limit  for  men  5  ft,  11  in.  would  be  actually  less  than  that  for  men 
5  ft,  10  in.  This  seems  to  be  a  rather  awkward  feature  of  the  table 
issued  by  the  Joint  Committee;  that  is,  that  at  the  younger  ages 
men  5  ft,  11  in.  in  height  will  be  rated  up  for  a  certain  build,  al- 
thoun-h  actually  weighing  less  than  men  5  ft.  10  in.  in  height,  who 
would  be  accepted  without  rating-up.  This  feature  of  the  table  is 
largely  due  to  the  fact  that  men  over  5  ft.  10  in.  in  height  under 
age  40  can  never  show  a  normal  mortality,  no  matter  what  their 
weight  may  be.  With  men  of  medium  height  and  short  men  this 
is  not  the  case,  and  it  has  been  suggested  that  this  apparent  dis- 
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crepancy  may  have  been  due  to  a  selection  by  the  companies  in  the 
past  which  discriminated  against  the  shorter  men  as  being  under- 
developed, while  favoring  the  tall  men  as  being  well-developed. 

To  make  some  allowance  for  this,  and  in  order  to  make  the  sug- 
gested table  of  maximum  weight  run  smoothly,  a  table  could  be 
prepared  shovring  the  weight  corresponding  to  120  per  cent,  mor- 
tality for  each  height  and  age,  except  that  for  tall  men  at  ages  20 
to  39  a  mortality  of  130  per  cent,  is  shown.  By  taking  the  mean 
of  the  highest  and  lowest  weight  for  all  ages  at  each  height,  the 
following  table  will  result: 


Height. 

5  ft.     0  in. 


5  ' 

'       1  " 

5  ' 

'      2  " 

5  ' 

C           3     Ci 

5  ' 

'      4  " 

5  ' 

'       5  '' 

5  ' 

'       6  " 

5  ' 

t      7  '' 

5  ' 

i      8  " 

5  ' 

i      9  a 

5  ' 

'    10  " 

5  ' 

i       11     (C 

6  ' 

i      0  " 

6  ' 

i       1  a 

Maximum  Weight. 

....  158 

....  160 

....  162 

....  165 

....  168 

....  172 

177 

....  183 

....  189 

194 

....  199 

....  203 

208 

213 


A  Committee  of  Actuaries  of  the  majority  of  the  Canadian  com- 
panies considered  this  question  some  time  ago  and  recommended  a 
somewhat  similar  table.  Their  table  was  based  on  a  maximum 
weight  corresponding  to  a  mortality  found  by  adding  20  points  to 
the  mortality  shown  for  the  average  weight.  The  table  reeom- 
jnended  was  as  follows: 


Height. 


Maximum  Weight . 


5  ft.  0  in 154 

5  "  1  "   156 

5  "  2  "   159 

S  "  3  "   162 

5  "  4  "   165 

5  "  5  "   169 

5  "  6  "   174 

5  "  7  "   179 

5  "  8  "   184 

5  "  9  "   189 

5  "  10  "   194 

5  "  11  "   199 

6  "  0  "   204 

6  "  1  <'   210 
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It  will  be  noticed  that  a  table  such  as  either  of  the  above  is  much 
more  convenieut  for  practical  use  than  the  table  based  on  20  per 
cent,  overweight  or  25  lbs.  overweight,  and  can  be  said  to  fairly  well 
represent  a  more  uniform  limit  as  regards  expected  mortality  than 
either  of  the  other  two. 

If  a  company  wished  to  adopt  a  table  of  maximum  weight  show- 
ing some  rate  of  mortality  other  than  120  per  cent.,  the  same  gen- 
eral feature  of  practically  no  divergence  in  the  weight  according  to 
age  would  apply. 

In  addition  to  recommending  a  table  of  overweight,  the  majority 
of  the  Canadian  companies  through  the  Committee  above  referred 
to  have  adopted  the  following  rule  for  rating  up  overweight  lives: 
To  find  the  number  of  years  rating  up,  divide  the  number  of  pounds 
above  the  maximum  by. 

Age  Group.  Weight  Unit. 

20  to  34  4  lbs. 

35  "   44  5  " 

45  "   53  6  " 

54  "   59  7  " 

The  ratings  so  found  would  be  applied  to  the  Ordinary  Life  plan. 

DR.   EDWARD  K.   ROOT: 

The  practice  of  the  Aetna  in  treating  overweights  has  varied  con- 
siderably during  my  experience  with  the  company.  Many  years 
ago  we  adopted  a  somewhat  rough  and  ready  process  of  issuing  only 
endowment  insurance  or  short  term  contracts,  based  largely  on 
guess,  the  best  guess  the  medical  department  could  make  as  to  the 
probable  longevity  of  the  individual — of  course  an  absurdly  em- 
pirical and  unscientific  proposition.  Later  on,  when  the  investiga- 
tions of  the  M.-A.  were  published,  and  after  considerable  study  of 
our  own  experience,  our  actuaries  devised  a  table  based  on  the  nor- 
mal mortality'  curve  and  the  mortalit}'  curve  of  overweights  of  10 
per  cent.,  20  per  cent.,  30  per  cent,  and  40  per  cent,  over  the  stand- 
ard for  the  height,  and  for  the  years.  The  interesting  thing  brought 
out,  as  we  all  know,  was  that  the  mortality  rate  was  constant  over 
the  earlier  ages,  and  did  not  necessarily  rise  abruptly  during  the 
middle  ages  in  life,  and  as  a  result  of  that,  Mr.  Cammack,  our  asso- 
ciate actuary,  has  prepared  tables  which  virtually  make  the  rating 
for  the  treatment  of  overweights  an  actuarial  rather  than  a  medical 
problem.  These  cases  are  given  ratings,  advances  in  years,  varying 
from  three  to  eleven  years,  according  to  their  age  and  according  to 
the  degree  of  overweight  over  the  normal  standard,  and  with  occa- 
sional modifications  for  family  history  and  excess  girth  over  chest 
measurements;  but  as  a  matter  of  general  practice,  and  of  routine, 
our  agents  are  instructed  that  the  Medical  Department  has  nothing 
to  do  with  advancing  the  rate,  in  other  words  we  consistently  and 
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systematically  side-step  it  so  far  as  possible,  because  the  ratings  are 
fixed  and  are  absolute,  and  we  rate  for  endowment  or  short  term 
contracts  equally  with  the  low  premium  policies;  in  other  words, 
the  mortality  curve  which  parallels  the  normal  mortality  curve  is 
followed  logically  throughout  the  entire  case.  I  am  not  at  all  satis- 
fied as  to  the  fairness  or  the  complete  accuracy  of  that  measure,  but 
I  am  thoroughly  satisfied  that  for  the  present  it  is  reasonably  safe 
and  satisfactory. 

ME.  W.  A.  P.  WOOD : 

As  I  am  not  the  Wood  that  is  down  on  the  programme,  and  as 
it  was  only  two  days  ago  that  I  was  asked  to  discuss  this  subject, 
I  have  merely  had  an  opportunity  to  jot  down  a  few  things  in  re- 
gard to  it,  and  I  find  that  these  have  been  pretty  well  covered  by  Mr. 
McKechnie,  who  has  preceded  me. 

There  are  a  couple  of  points,  however,  to  which  I  wish  to  call 
your  attention  in  regard  to  overweights.  Two  things  should  be 
remembered  in  connection  with  the  tables  shown  in  the  report  of 
the  M.-A.  Committee  dealing  with  overweights.  The  first  is  that, 
there  being  three  separate  build-groups,  we  are  apt  to  have  a  con- 
siderable jump  in  the  mortality  ratings  between  groups.  You  will 
observe  that  this  will  occur  in  quite  a  number  of  cases.  For  in- 
stance, in  age-group,  20-24,  for  a  man  5  ft.  10  in.  tall  and  50 
pounds  over  the  average  weight,  the  mortality  is  127  per  cent., 
whereas  for  those  in  the  same  age-group  and  with  the  same  amount 
of  overweight,  but  half  an  inch  taller,  the  mortality  is  140  per  cent., 
that  is,  a  difference  of  13  per  cent.  Now  we  are  bound  to  have  such 
difl'erences  where  there  are  three  separate  build  groups. 

Another  point  to  which  I  wish  to  direct  your  attention  is  the  fact 
that  the  experience  being  a  24-year  experience,  errors  are  apt  to 
occur  in  the  mortality  shown  for  the  younger  lives.  I  think  per- 
haps the  Committee  has  tried  to  cover  that  to  some  extent,  but  it 
seems  to  me  that  these  errors  have  not  been  entirely  eradicated. 
You  will  notice  that  the  mortality  for  the  tall  young  underweights 
is  quite  unfavorable,  and  for  entrants  who  are  tall  underweights  but 
older  the  mortality  is  quite  favorable.  Accordingly,  if  we  had  a 
longer  period  of  exposure  than  24  years,  I  believe  that  the  experi- 
ence on  the  younger  entrants  would  benefit  by  the  more  favorable 
mortality  of  the  later  years,  and  in  this  way  the  mortalit}''  of  the 
tall  young  entrants  would  be  more  favorable  than  that  indicated  in 
the  report  of  the  M.-A.  Committee. 

Mr.  McKechnie  has  spoken  of  a  table  prepared  by  the  Actuaries' 
Club  of  Toronto,  which  did  not  take  into  account  the  age  but  merely 
the  height  of  the  assured.  Such  a  table  might,  I  think,  to  some 
extent  overcome  the  difficulties  referred  to  above.  In  this  table,  as 
now  used  by  a  number  of  Canadian  companies,  an  allowance  of 
about  20  per  cent,  extra  mortality  is  made,  that  is,  the  maximum 
weights  given  in  the  table  correspond  to  a  mortality  20  per  cent. 
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higher  than  those  produced  by  persons  of  average  weight.  If  per- 
sons of  a  certain  height  and  of  average  weight  would  show  a  mor- 
tality of  95  per  cent.,  the  20  per  cent,  added  to  that  would  be  Ho 
per  cent.  If  those  of  average  weight  showed  105  per  cent.,  then 
the  maximum  weight  given  in  the  table  would  show  125  per  cent. 

I  have  just  had  prepared  a  table  showing  what  would  be  produced 
in  the  way  of  maximum  weights  with  an  allowance  of  25  per  cent, 
instead  of  20  per  cent.,  and  you  may  be  surprised  to  find  the  uni- 
formity there  is  for  the  various  groups.  For  instance,  if  you  take 
height  5  ft.  8  in.,  the  maximum  weight  after  making  allowance  of 
25  per  cent,  would  be  as  follows : 

Age  Group.  Maximum  Weight. 

20-24  T94 

25-29  191 

30-34  190 

35-39  191 

40-44  191 

45-49  193 

50-54  195 

55-60  198 

The  uniformity  in  the  above  is  very  remarkable.  In  obtaining 
the  maximum  weight  allowed  for  all  ages,  one  has  only  to  take  the 
average  of  the  maximum  weights.  Whilst  it  is  quite  true  that  the 
variations  in  the  maximum  weight  for  other  heights  would  probably 
show  less  uniformity  than  for  height  5  ft.  8  in.,  still  the  differences 
would  not  be  at  all  serious. 

After  obtaining  a  table  of  maximum  weights,  one  has  only  to 
make  use  of  the  weight  unit  as  described  by  Mr.  McKechnie  in 
order  to  determine  the  number  of  years  rating-up  for  those  over 
maximum  weight.  This  method  should  commend  itself  on  account 
of  its  simplicity,  and  the  results  are  very  close  indeed  to  those  pro- 
duced by  more  elaborate  methods.  It  is  also,  to  a  certain  extent, 
elastic  because  if  it  is  thought  that  20  per  cent,  is  not  a  fair  allow- 
ance to  make,  then  one  can  prepare  a  table  assuming  a  25  per  cent, 
allowance.  Again,  if  one  should  think  that  the  weight  units  referred 
to  by  Mr.  McKechnie  are  not  satisfactory,  then  these  units  could 
be  altered  to  some  slight  extent.  The  method,  then,  commends 
itself  on  account  of  its  simplicit}%  its  elasticity  and  the  good  results 
obtained. 

DR.  T.  F.  MCMAHON: 

There  were  some  points  brought  out  by  Dr.  Fisher  w^iich  I  think 
of  a  good  deal  of  importance.  In  its  practical  bearing  I  think  this 
question  of  overweight  gives  the  Medical  Director  more  trouble  with 
agents  and  with  applicants  for  insurance  than  almost  any  other 
question.  They  are  constantly  objecting  that  a  big,  strong,  hearty- 
looking  man  is  rated  for  overweight,  and  they  ask,  is  there  not  a 
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difference  and  a  distinction  to  be  drawn  between  the  man  who,  it 
is  true,  is  large  and  heavy,  but  is  yet  very  muscular  and  very  active, 
and  the  other  man  who  is  fat,  flabby  and  soft.  It  is  difficult  to 
draw  up  any  practical  plan  for  meeting  this  objection.  I  think, 
as  a  matter  of  fact,  there  is  a  difference  in  the  caliber  of  the  two 
cases.  I  think  that  a  man  such  as  your  Pennsylvania  Dutch,  a 
large  man,  well  muscled,  with  good  longevity  in  the  family,  can 
be  treated  more  liberally  than  the  fat,  soft  man.  Wlien  some  at- 
tempt is  made,  however,  to  pick  out  the  good  ones  in  the  overweight 
class,  we  are  met  with  the  objection  at  once  that  if  we  take  out  the 
good  ones  and  treat  them  more  liberally  then  we  must  treat  the  bad 
ones  more  harshly,  and  rate  them  higher.  I  think  after  all  it  is  a 
question  that  is  not  up  to  the  medical  man  so  much  as  it  is  to  the 
actuary,  and  I  feel  like  being  guided  by  the  actuary  to  a  very  large 
extent  in  the  selection  of  the  risks.  I  would  suggest,  however,  that 
something  might  be  done  along  this  line,  to  determine  if  there  is 
not  a  class  of  overweights  that  we  can  treat  better  than  we  are  doing 
at  present, 

I  understand  that  some  work  is  being  done  by  a  professor  at 
Cambridge,  England,  along  this  line.  I  have  not  been  able  to  obtain 
the  details,  but  the  point  he  brings  out  is  this:  that  the  difl'erence 
between  a  tall  man  and  a  short  man  is  principally  in  the  length  of 
his  legs,  and  he  would  be  inclined  to  look  along  this  direction  for 
his  results.  He  thinks  that  it  does  not  make  so  much  difference 
about  the  height  in  proportion  to  the  weight^ — that  it  is  rather  a 
question  of  surface  area  than  of  height  and  weight,  and  that  this 
should  be  taken  into  consideration.  In  other  words,  he  would  be 
rather  inclined  to  call  in  the  surveyor  than  the  measuring  man! 
I  do  not  know  how  much  there  is  in  this,  but  I  hope  to  have  more 
information  on  it  shortly.  A  man  in  Toronto  who  is  interested  in 
the  subject  is  looking  it  up.  Unfortunately  I  was  not  able  to  get 
the  details  before  coming  here. 

DR.   BRANDRETH   STMONDS  : 

I  think  in  this  discussion  one  element  has  been  overlooked,  and 
that  is,  the  question  of  the  medical  examiner.  The  mortality  of 
overweights  is  an  increasing  hazard,  it  increases  not  only  with  age 
but  it  increases  with  duration  of  policy,  and  one  of  the  reasons  why 
it  increases  with  duration  of  policy  is  that  the  overweight  generally 
dies  of  some  degenerative  disease  which  has  been  excluded  by  the 
examination.  Now  these  figures  that  we  have  are  all  based  upon 
the  average  examiner.  He  has  performed  his  work  in  an  average 
way,  and  he  has  excluded  in  an  average  way  the  presence  of  degen- 
erative disease  in  the  overweights  which  have  been  presented  to 
him.  If  you  take  a  first  class  examiner,  or  a  number  of  them,  with 
a  large  number  of  cases  examined  by  them  you  will  get  much  better 
results,  because  they  do  it  more  accurately,  they  exclude  the  de- 
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generative  diseases  more  thoroughly,  and  you  will  therefore  have 
a  better  line  of  risks,  and  I  think  that  considerable  importance 
should  be  attached  to  that  in  the  selection  of  overweights. 

There  is  another  thing  that  Dr.  Mc^Iahon  mentioned,  and  which 
I  have  kept  track  of  in  my  company  for  a  number  of  years,  that  the 
overweight  with  a  long  body,  short-legged,  is  better  than  the  average 
overweight.  I  hope  we  will  have  enough  material  to  make  a  report 
on  this  class  very  soon,  but  we  are  fairly  well  satisfied  that  they  are 
better  risks  of  that  type. 

MR.  JOHN  K.  GORE : 

Dr.  McMahon  compared  solid  large-boned  heavy-weights  with 
heavy-weights  who  are  flabby  and  soft,  and  I  heard  Dr.  Symonds 
say  under  his  breath :  "  The  difference  is  that  the  first  are  bad  and 
the  second  are  worse !  "  And  I  think  our  investigation  showed  that 
that  comparison  is  true.  The  solid  overweight  men  are  really  bad, 
but  not  as  bad  of  course  as  the  flabby  ones. 

In  regard  to  this  subject,  I  must  confess  that  I  am  a  little  bit 
disappointed  in  the  turn  the  discussion  has  taken.  The  subject  is, 
"  What  shall  we  do  with  Over-weights  ?  "  and  we  have  had  a  lot  of 
very  valuable  information  as  to  experience  with  overweights,  but 
practically  nothing  as  to  how  they  should  be  treated.  I  am  coming 
to  feel  that  in  spite  of  the  very  high  hopes  entertained  by  the  Joint 
Committee  of  the  Medical  Directors'  Association  and  the  Actuarial 
Society,  as  to  the  results  we  would  get  from  our  study  of  over- 
weights, practically  we  have  not  succeeded.  It  seems  to  me  that 
very  many  of  the  companies  are  as  far  apart  in  their  methods  of 
handling  overweights  as  they  were  before  this  last  table  was  pub- 
lished. 

A  week  or  ten  days  ago  I  had  a  case  before  me  on  which  our  in- 
surance committee  had  disagreed.  It  was  the  case  of  a  farmer,  34 
years  of  age,  about  49  pounds  overweight,  and  6  feet  tall.  Accord- 
ing to  the  table  gotten  out  by  the  Actuarial  Society,  his  mortality 
rating  would  be  about  155  per  cent.  It  so  happened  he  had  a  very 
good  family  histor}-,  and,  being  a  farmer  and  a  man  of  good  habits, 
our  insurance  committee  had  split  upon  the  question  whether  they 
should  mark  him  for  a  special  or  medium  rating.  Our  special 
rating  provides  for  30  per  cent,  extra  mortality,  and  our  medium 
about  60  per  cent.  His  family  history,  occupation  and  habits  were 
favorable  enough  for  me  to  decide  that  he  would  go  into  the  special 
rating  class.  About  half  an  hour  after  that  case  had  left  my  desk, 
the  proof  sheets  of  the  paper  on  Numerical  Eatings,  by  Dr.  Rogers 
and  jMr.  Hunter,  were  handed  to  me,  and  in  looking  at  the  table  it 
occurred  to  me  that  apparently  they  would  have  rated  that  man 
more  favorably  than  we.  I  found  that  according  to  the  New  York 
Life  table,  his  rating  was  139  per  cent.,  and  also  according  to  their 
method  of  rating,  his  family  history  and  habits  and  so  on  would 
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have  brought  him  down  below  125  per  cent.,  so  that  that  man  who 
was  offered  a  special  policy  with  us,  with  a  special  rating,  would 
have  gotten  a  standard  policy  with  the  New  York  Life ! 

We  have  all  had  experiences  of  that  kind  with  other  companies, 
but  "What  shall  we  do  with  Overweights?"  I  feel  that  there  is 
still  much  work  to  be  done  along  this  line  before  consistent  action 
on  the  part  of  the  companies  as  a  whole  can  be  expected. 

MR.  W.  A.  p.  WOOD  : 

May  I  just  add  a  word  in  further  explanation?  According  to 
one  of  the  speakers  we  do  not  seem  to  be  adhering  very  closely  to 
the  main  point  of  the  subject,  namely,  obtaining  uniformity  in  deal- 
ing with  overweights.  I  may  say  that  the  table  referred  to  by  Mr. 
McKechnie  is  one  that  has  been  used  by  a  number  of  Canadian 
companies.  We  in  Canada  have  been  endeavoring  to  secure  more 
uniformity  and  I  think  that  we  are  succeeding  fairly  well.  The 
Canadian  companies  doing  business  in  the  United  States  have 
greater  difficulty  in  dealing  with  these  cases,  because  such  companies 
find  that  a  number  of  the  American  companies  have  lower  ratings 
than  those  employed  by  the  Canadian  companies,  or  are  not  charg- 
ing any  extra  premium  at  all.  In  this  respect,  therefore,  perhaps 
the  Canadian  companies  have  been  more  successful  than  the  com- 
panies whose  head  offices  are  in  the  United  States,  and  the  former 
companies  are  endeavoring  also  at  the  present  time  to  secure  greater 
uniformity  in  the  case  of  other  substandard  risks. 

DR.   G.    A.   VAN   WAGENEN: 

There  was  a  remark  made  by  Dr.  McMahon  that  an  English  pro- 
fessor reaches  the  conclusion  that  the  superficial  area  of  the  heavy- 
weight is  really  his  serious  impairment.  It  is  well  for  us  to  con- 
sider in  these  heavji^weights  that  the  real  burden  falls  upon  the 
heart,  the  center  of  circulation,  which  has  to  supply  all  that  material 
with  the  vital  nourishincr  fluid.  It  is  a  fact  that  most  of  our  heavy- 
weights die  either  of  diseases  of  the  heart,  the  vessels  or  the  kid- 
neys, and  this  would  point  decidedly  to  the  fact  that  the  increased 
work  thrown  upon  the  heart  by  the  amount  of  tissue  it  has  to  supply 
makes  it  the  deciding  factor  in  these  heavweights.  The  muscular 
man  has  a  better  heart  than  he  who  carries  more  fat  and  less  muscle, 
but  it  is  reasonable -to  conclude  that  the  amount  of  avoirdupois  to 
be  supplied  by  that  central  organ  is  the  real  matter  for  considera- 
tion. I  believe  that  a  heavyweight  is  a  bad  risk  simply  because  his 
heart  is  not  able  to  supply  so  much  tissue,  his  protoplasm  is  under- 
fed, and  the  body  cells  tend  to  degeneration. 

MR.  W.  S.  NICHOLS  : 

One  thought  has  occurred  to  me  in  listening  to  this  discussion — 
the  more  you  investigate,  the  more  you  analyze,  the  more  you  reduce 
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your  opportunity  for  insurance.  All  you  havo  to  do  is  to  analyze  a 
man's  condition  down  far  enou^fh  through  your  medical  examiners 
and  through  your  actuaries  and  you  will  eliminate  the  insurance 
business  altogether !  There  is  danger  of  doing  just  that  thing.  I 
have  been  a  student  all  my  life,  not  only  of  life  but  of  all  other 
branches  of  insurance.  When  fire  insurance  was  first  introduced  in 
Philadelphia,  they  only  knew  of  one  class  of  risks.  Finally,  a  green 
tree  burned,  and  their  little  engines  of  that  date  were  not  able  to 
play  on  the  flames  through  the  branches  of  the  trees.  Immediately 
they  distinguished  between  risks  that  had  green  trees  in  front  and 
those  that  had  not.  That  was  their  first  limitation.  From  that 
stage,  fire  insurance  has  gone  on  until,  as  the  fire-underwriters  will 
tell  you,  the  determination  of  a  fire  insurance  rate  now  is  a  matter 
rather  of  judgment  than  of  actuarial  figuring.  I  would  suggest  the 
possible  danger  to  you  gentlemen,  in  all  these  investigations,  of 
pushing  them  too  far. 
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IV 

IF   NATIONAL  PROHIBITION  BECOMES   EFFECTIVE,   WHAT   SHOULD  BE 
DONE  WITH  APPLICANTS  WHO  GIVE  A  PAST  HISTORY  OF  IN- 
TEMPERANCE  OR   WERE   RECENTLY    CONNECTED 
WITH  THE  SALE  OF  LIQUORS  ? 

DR.  W.  W.  BECKETT: 

I  did  not  know  that  I  was  to  discuss  this  subject  until  I  was  just 
leaving  my  office  for  the  East.  I  supposed  there  would  be  a  paper 
read  and  that  I  was  to  follow  in  the  discussion  of  the  paper.  I  was 
not  apprised  to  the  contrary  until  I  came  into  the  buildino;  today. 
I  have  been  so  busy  since  I  left  the  home  office  that  I  have  had  no 
time  to  prepare  anything  upon  this  subject.  I  do  not  like  to  apol- 
ogize, but  I  feel  that  I  must  say  this  much  to  you. 

I  rather  surmise  the  reason  our  president  asked  me  to  talk  on  this 
subject  is  because  he  thought  our  wine  vineyards  in  California 
would  be  destroyed  by  prohibition.  The  fact  of  the  matter  is,  wine 
grape  growers  have  made  more  this  year  than  ever  before  in  the 
history  of  wine  vineyards  in  California.  The  prices  of  wine  grapes 
are  very  much  higher  this  year  than  ever  before.  The  "  wets  "  were 
sure  before  we  passed  prohibition  that  the  vineyards  would  be  de- 
stroyed. In  certain  sections  of  our  state  the  wine  industry  is  im- 
portant, but  it  seems  to  me  that  the  "  drys  "  have  now  a  pretty  good 
argument  in  favor  of  prohibition  on  the  ground  of  the  higher  priceg 
of  grapes. 

I  presume  the  word  "  if  "  was  put  in  the  title  of  this  subject,  be- 
cause we  do  not  yet  know  whether  or  not  national  prohibition  is 
going  to  be  effective.  It  surely  will  not  be  effective  on  our  coast 
until  the  home  supply  is  consumed,  and  the  home  supply  with  us 
is  quite  considerable. 

I  do  not  know  what  other  companies  will  do,  but  the  Pacific 
Mutual  will  go  along  in  the  same  even  tenor  of  its  way,  as  it  has 
done  in  the  past.  In  my  opinion  there  is  a  certain  class  of  people 
who  will  drink  more  intoxicating  liquors  during  the  next  two  or 
three  years,  or  until  their  home  supply  is  exhausted,  than  they  have 
before.  My  company  will  not  make  any  difference  in  the  treatment 
of  saloon-keepers  or  people  who  have  been  accustomed  to  drink  to 
excess,  for  at  least  the  next  two  or  three  years. 

The  drinking  people  throughout  the  country,  who  have  had 
enough  money  to  supply  their  cellars  with  enough  to  last  for  two 
or  three  years,  have  usually  done  so.  Those  who  have  not  will 
doubtless  find  some  way  of  getting  liquor.    Here  in  the  East  I  pre- 
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sume  they  will  manufacture  hard  cider,  in  the  middle  West  they 
will  probably  tap  the  silos,  while  in  California  prohil)ition  will  not 
be  effective  until  the  supply  on  hand  becomes  exhausted.  I  think 
if  you  would  come  out  to  our  state,  the  usual  hospitality  of  Cali- 
fornia would  not  be  lessened  for  some  time  to  come. 

I  believe  that  good  will  come  to  the  insurance  companies  through 
this  prohibition  law.  The  accident  companies  will  tell  you  that 
they  already  see  a  difference  in  their  accidental  losses.  I  know  this 
to  be  the  case  with  our  company.  The  great  good,  however,  that 
is  going  to  come  to  the  insurance  companies  and  to  the  people  at 
large,  is  through  the  rising  generation. 

MR.  M.  ALBERT  LINTON  : 

The  Provident  Life  and  Trust  Company  does  not  issue  policies 
upon  substandard  lives  and  the  following  remarks  relate  to  the  selec- 
tion of  risks  under  the  standard  policy  forms  issued  at  normal  rates 
of  premium. 

An  applicant  who  gives  a  history  of  having  been  a  hard  drinker 
will  be  accepted  only  if  he  has  been  an  abstainer  for  four  or  five 
years.  We  shall  move  with  particular  caution  in  the  case  of  the 
well-to-do  applicant  who  state  j  in  his  application  that  he  was  in  the 
habit  of  using  liquor  before  prohibition  days  or  who  states  that  he 
is  still  using  it.  A  man  of  this  character  is  very  likely  to  have  a 
large  stock  of  liquor  on  hand  which  will  last  for  many  years.  Under 
prohibition  the  realization  that  he  possesses  a  private  stock  of  some- 
thing that  most  other  people  do  not  have  and  which  cannot  be  ob- 
tained elsewhere  will  produce  a  psychological  effect  that  will  tend 
at  times  to  an  abnormal  desire  for  liquor.  Moreover  in  drinking  at 
home  from  his  own  private  stocks  the  larger  quantity  immediately 
available  will  in  many  instances  lead  to  excess  whereas  before  the 
drought  he  would  have  been  satisfied  with  a  drink  or  two  at  the 
club.  From  this  point  of  view  it  is  likely  that  for  several  years  na- 
tional prohibition  will  introduce  into  the  selection  of  risks  a  new 
hazard  in  connection  with  policies  for  large  amounts.  In  the  case 
of  applicants  who  are  reformed  hard  drinkers,  or  of  applicants  who 
have  been,  or  at  the  time  of  application  are,  moderate  drinkers,  the 
inspection  report  will  have  particular  value.  Especially  in  large 
cases  will  companies  do  well  to  have  a  thorough  report  on  personal 
habits  and  on  the  source  from  which  the  applicant  may  be  obtain- 
ing liquor  for  current  use.  In  the  case  of  many  drinkers  it  is  pos- 
sible that  some  other  habit,  as  the  use  of  drugs  or  the  excessive  use 
of  tobacco,  will  be  developed  to  replace  drinking,  and  we  must  be 
on  our  guard  to  detect  cases  where  this  substitution  is  taking  place. 
There  is  also  a  danger  that  drinkers  will  indulge  in  an  excessive 
use  of  candy  and  drinks  containing  a  large  amount  of  sugar,  thereby 
increasing  the  hazard  due  to  glycosuria  and  overweight.  Still  an- 
other possibility,  particularly  in  the  country  districts,  is  the  home 
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preparation  of  alcoholic  beverages.  The  present  unusual  demand 
for  cider  apples  and  wine  grapes  indicates  the  way  the  wind  is 
blowing. 

Where  an  applicant  has  been  engaged  in  the  sale  or  manufacture 
of  liquor  we  will  require  that  he  shall  have  been  engaged  for  at 
least  two  years  in  a  new  non-hazardous  occupation.  "We  shall  also 
pay  particular  attention  to  the  inspection  report  and  shall  scrutinize 
carefully  the  medical  examination  to  discover  any  permanent  effect 
of  the  former  occupation.  A  similar  careful  scrutiny  of  the  medical 
applies  equally  of  course  to  those  who  show  a  past  history  of  in- 
temperance. 

At  present  we  have  the  following  five  "  liquor  "  questions  in  that 
part  of  our  application  which  is  filled  in  by  the  agent : 

To  what  extent  and  in  what  form  does  he  use  alcoholic  or  other 
stimulants  ? 

If  a  total  abstainer,  for  how  long  has  he  been  a  total  abstainer  ? 

Is  he  at  present  or  has  he  at  any  time  been  connected,  directly  or 
indirectly,  with  the  manufacture  or  sale  of  wine,  spirits  or  malt 
liquor  ? 

If  so,  when  and  in  what  capacity? 

Does  he  contemplate  engaging  in  such  occupation  in  the  future  ? 

In  addition  to  the  foregoing  questions  we  have  five  general  occu- 
pation questions  seeking  information  upon  the  present  occupation, 
the  length  of  time  it  has  been  followed,  the  nature  of  other  occupa- 
tions, the  occupation  during  the  past  five  years,  any  contemplated 
change  of  occupation. 

In  that  part  of  the  application  which  is  filled  in  by  the  medical 
examiner  there  are  the  following  four  questions  relating  to  liquor : 

What  are  his  present  habits  as  to  use  of  wines,  spirits  or  malt 
liquors  ? 

If  he  uses  them  regularly,  state  amount  and  form  of  daily  con- 
sumption ? 

What  are  his  past  habits  as  to  use  of  wines,  spirits  or  malt  liquors  ? 

Has  he  ever  used  them  to  excess  ? 

It  is  quite  probable  that  within  a  year  we  shall  considerably 
modify  or  perhaps  remove  entirely  the  "  liquor  "  questions  from  the 
agent's  section  of  the  application.  From  our  experience  the  medi- 
cal examiner,  by  reason  of  the  longer  time  taken  and  the  more 
searching  character  of  his  examination,  is  more  likely  to  get  at  the 
exact  facts  as  to  the  consumption  of  liquor  than  is  the  agent.  To 
give  us  information  as  to  possible  connection  in  the  past  with  the 
manufacture  or  sale  of  liquor,  we  shall  probably  rely  upon  the  gen- 
eral questions  relating  to  occupation. 

DE.   GEOEGE   C.   HALL: 

There  has  always  been  a  reluctance  to  accept  habits  cases  from 
the  earliest  insurance  days.    This  applies  to  the  genuine  abuses  in 
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alcohol  clearly  manifested  in  the  papers  as  well  as  to  those  indi- 
cating a  reform  of  lonj^er  or  shorter  duration.  The  direful  conse- 
quences were  probably  exagc^erated  (as  the  result  of  prohibition 
propaganda),  but  it  is  pretty  fairly  certain  there  was  justification 
for  unfavorable  action  on  any  application  indicating  overindulgence 
even  in  mild  degree,  and  also  on  those  indicating  moderate  users. 
Many  of  the  milder  forms  of  alcoholism  must  have  crept  into  stand- 
ard selection  where  such  selection  was  not  based  upon  a  division 
into  total  abstainer  class,  and  many  were  accepted  as  standard  un- 
doubtedly where  a  reform  seemed  more  or  less  secure  by  reason  of 
its  duration.  There  appears  to  have  been  a  tendency  to  center  the 
objection  to  the  reformed  drinker  on  the  facts  as  relating  to  the 
number  of  times  the  man  got  drunk  and  the  duration  of  the  over- 
indulgences;  whether  or  not  he  was  a  "spreer"  of  a  week  or  more, 
or  one  whose  intoxication  would  last  for  a  few  hours ;  the  kind  of 
drink  consumed  in  these  debauches,  this  to  determine  the  amount  of 
raw  alcohol  ingested,  the  time  elapsing  since  last  overindulgence 
and  the  certainty  with  which  the  reformed  condition  could  be  de- 
pended upon.  From  this,  in  consequence,  the  events  to  expect  and 
guard  against  if  possible,  in  an  individual  giving  a  history  of  over- 
indulgence and  reform,  were,  (1)  the  probability  of  a  relapse  into 
habits  of  intemperance,  and,  (2)  the  danger  of  a  permanent  lesion 
as  a  result  of  his  former  excesses.  More  often  the  latter  possibility 
was  somewhat  slighted  and  put  in  the  background  or  altogether 
overlooked  apparently.  This  is  evidenced  by  the  nature  of  the  in- 
quiries made  and  the  apparent  higher  mortality  on  reformed  habits 
later  indicated.  We  needed  to  be  certain  that  a  person  had  truly 
reformed  of  course,  and  by  the  time  we  had  threshed  this  out  and 
perhaps  settled  once  and  for  all  in  any  fair-minded  person's  mind 
that  the  applicant  had  reformed  and  was  now  an  abstainer  and  the 
examination  was  negative  as  to  any  bad  effects  of  his  previous 
habits,  we  were  faced  by  the  question :  Why  is  not  this  person  a  good 
risk  because  of  his  reform  and  has  he  not  proven  this  true  by  the 
duration  of  the  reform  period?  We  made  careful  inquiries  as  to 
when  he  reformed,  how  he  reformed,  and  why  he  reformed.  Whether 
by  means  of  one  of  the  so-called  cures,  or  by  will  power  alone;  the 
thought  being  that  if  one  depended  on  aid  to  help  the  reform  there 
was  more  chance  of  a  relapse  upon  removal  of  the  aid.  If  the  per- 
son had  for  a  good  and  sufficient  reason  decided  that  he  would  give 
up  liquor  and  had  kept  to  this  decision  religiously  for  a  considerable 
period,  there  was  a  stronger  impression  that  he  deserved  more  con- 
sideration than  one  who  had  depended  upon  aid  to  bring  about  the 
reform  and  a  stronger  appeal  for  him  as  a  standard  risk  for  insur- 
ance. There  was  another  feature  to  consider.  Is  a  person,  strictly 
speaking,  reformed  if  he  has  stopped  drinking  to  excess,  but  uses 
liquor  in  moderation?  Those  who  believe  there  are  no  untoward 
effects  in  what  they  consider  a  moderate  use  of  alcohol  would  say 
one  who  has  been  known  to  have  had  spreeing  periods,  or  to  have 
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over-indulged  occasionally,  but  had  entirely  given  up  such  habits 
and  now  only  took  a  drink  of  wine  or  spirits  with  meals  or  on  special 
occasions,  would  be  inclined  to  class  this  person  as  reformed  with- 
out cure,  and  in  his  rehabilitated  condition  he  would  be  called  a 
moderate  user  but  with  more  chances  of  his  relapsing.  The  ex- 
cessive consumers  are  more  often  recruited  from  the  moderate  users 
than  from  the  total  abstainers,  so  this  class,  if  we  can  class  them, 
must  be  treated  with  more  severity  than  the  total  abstainers  after 
reform.  We  may  be  developing  a  new  class  or  several  new  classes 
and  our  future  inquiries  must  include  the  search  for  information 
as  to  whether  or  not  our  reformed  total  abstainers  and  moderate 
users  have  laid  in  a  supply  of  liquor  against  the  extreme  drought, 
and  thus  be  further  subjected  to  the  temptations  of  drink.  We 
have,  I  think,  been  influenced  too  much  by  the  thought  that  the 
danger  was  that  of  relapsing  into  bad  habits.  We  have  depended 
upon  the  physical  examination  more  than  it  deserved,  in  developing 
the  bad  effects  of  previous  alcoholic  excesses  in  our  treatment  of 
these  reformed  cases.  There  is  extreme  difficulty  in  determining 
the  extent  of  such  injury  under  our  present  requirements  as  to 
physical  examinations.  That  there  is  some  permanent  bad  effect, 
there  seems  no  question  of  doubt,  and  those  giving  a  history  of  in- 
temperance and  even  those  in  the  extreme  limit  of  moderate  drink- 
ers (so  called)  may  not  manifest  these  bad  effects  by  s5"mptoms  and 
signs  for  years.  This  is  what  must  be  guarded  against  as  well  as 
the  danger  of  relapse.  The  obscurity  of  these  physical  changes  may 
be  illustrated  by  one  theory  alone.  There  is  thought  to  be  a  cellular 
change  brought  about  gradually  under  the  destructive  action  of  al- 
cohol which  interferes  with  the  replacement  of  the  normal  active 
constituent  of  the  cells  as  under  normal  waste  and  the  substitution 
of  connective  tissue  or  fat.  In  other  words  the  affected  cells  are 
rendered  non-active  and  throw  the  work  of  an  organ  upon  the  nor- 
mal cells  remaining.  The  nerve-cells  appear  to  be  the  most  vulner- 
able to  this  change,  although  for  all  we  know  those  of  the  blood 
vessels,  the  liver  or  kidneys  may  be  quite  seriously  impaired.  The 
organs  or  nervous  system  may  function  in  a  perfectly  normal  man- 
ner for  a  long  period  of  time  under  the  handicap  of  a  considerable 
portion  of  its  cellular  make-up  thus  destroyed  or  impaired,  espe- 
cially after  the  stimulus  is  withdrawn,  but  there  is  evidently  a  final 
stage  where  the  remaining  cells  are  unable  to  fulfil  the  whole  func- 
tion of  the  organ  and  the  balance  is  tipped  asrainst  it  to  the  grad- 
ually lessened  vitality  of  the  whole  system.  The  instances  are  nu- 
merous where  a  patient  suffers  from  chronic  kidney  disease  or  an 
organic  spinal  or  cerebral  lesion  which  might  be  attributed  to  alco- 
holic excess  in  the  past  and  which  lasts  for  ten,  fifteen  or  twenty 
years  after  they  have  been  discovered  and  diagnosed.  We  are  unable 
to  date  the  initial  stage  or  the  real  onset  of  the  disease  with  any 
accuracy.  So  it  must  be  that  many  of  the  subjects  passed  upon  as 
good  risks  because  of  the  security  we  felt  in  the  genuineness  of  the 
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reformation  and  the  length  of  time  it  lasted  must  have  died  as  a 
result  of  tile  physical  after  effects  not  discovered  at  the  time  of  the 
application  and  examination.  If  this  is  true  of  the  most  favorable 
aspect  of  these  halnts  cases,  that  is,  that  there  is  a  probability  of 
experiencing  a  higher  mortality  on  them  if  accepted  as  standard 
risks,  it  must  be  true  of  those  giving  a  history  of  reformation  at  a 
date  nearer  the  application  to  a  more  marked  extent  because  of  the 
greater  danger  of  relapse.  Even  if  we  attempt  to  form  classes  and 
rate  them  in  order  to  protect  against  all  probabilities  in  the  way  of 
an  extreme  mortality,  there  will  always  be  the  danger  of  over- 
penalizing  the  really  good  ones  and  losing  the  business,  leaving  the 
bad  ones  in  a  class  by  themselves.  This,  however,  seems  the  safest 
procedure.  There  is  a  measure  of  safety  in  having  an  impaired 
risk  on  the  books  at  an  increased  premium  rather  than  to  have  an 
apparently  good  class  giving  an  excess  mortality.  It  is  extremely 
difficult  to  classify  these  cases  and  to  eliminate  the  personal  in  the 
selection.  The  information  upon  which  we  act  is  dependent  so 
much  upon  speculation  all  along  the  line.  Intemperance  does  not 
always  imply  the  same  consumption  of  liquor.  Small  quantities 
produce  evidences  of  intoxication  in  one,  while  large  quantities  ap- 
pear to  be  harmless  to  others.  Whether  a  person  drinks  to  excess, 
or  has  drunk  to  excess  is  thus  a  matter  of  opinion.  One  stops  drink- 
ing either  when  he  himself  thinks  liquor  is  beginning  to  harm  him 
or  when  it  interferes  with  his  business,  or  for  some  other  reason 
and  decides  he  won't  drink  as  much  or  not  at  all,  so  even  the  reform 
becomes  a  matter  of  opinion.  It  is  perhaps  safer  to  say  that  any- 
one who  has  drunk  to  excess  in  sufficient  quantities  to  make  its 
effect  apparent  in  any  way  and  continued  the  practice  for  any  ap- 
preciable length  of  time,  and  then  discontinued  its  use,  is  not  a 
standard  risk  at  any  time  he  applies  for  insurance.  There  is  a 
plentiful  supply  of  liquor  still  on  hand.  Many  private  accumula- 
tions and  recently  acquired  stocks  exist  from  which  the  steady  free 
user  may  make  demands,  and  it  may  well  be  tliat  the  reformed 
drinker  thought  it  well  to  be  prepared  in  case  he  should  change  his 
mind  and  will  have  the  constant  temptation  still  before  him.  "We 
may  not  expect  all  our  future  applicants  to  be  total  abstainers.  The 
difficulty  in  obtaining  exact  and  truthful  information  will  remain 
and  will  probably  be  more  difficult  to  secure  under  prohibition. 
The  development  of  the  lonesome  drinker,  the  need  for  concealment 
of  the  knowledge  that  liquor  is  in  his  possession,  the  increase  in  the 
drinkers  of  substitutes,  and  the  drinkers  of  home-made  alcoholic 
beverages,  those  who  turn  to  drugs  for  relief, — all  lead  to  the  con- 
clusion that  no  more  liberality  can  be  extended  to  an  applicant 
giving  a  history  of  overindulgence  because  of  the  prohibition  law. 

MR.  E.  B.  MORRIS  : 

The  subject  allotted  assumes  that  national  prohibition  will  be- 
come effective.    "WTiile  the  discussion  today  does  not  primarily  in- 
24 
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volve  this  point,  a  brief  consideration  of  the  question  may  be  of 
interest.  The  National  Prohibition  Act,  Section  29,  states  "The 
penalties  provided  in  this  Act  against  the  manufacture  of  liquor 
without  a  permit  shall  not  apply  to  a  person  for  manufacturing 
non-intoxicating  cider  or  fruit  juices  exclusively  for  use  in  his 
home,  but  such  cider  and  fruit  juices  shall  not  be  sold  or  delivered 
except  to  persons  having  permits  to  manufacture  vinegar."  Just 
what  restriction  will  be  put  on  the  above  is  a  matter  of  the  future. 
Many  believe  that  it  permits  the  making  of  light  wine,  for  wine 
may  be  notliing  more  than  pure  grape  juice.  Very  good  wine  may 
be  made  in  the  home  from  the  pure  grape  juice  and  at  a  very  rea- 
sonable cost,  with  care,  a  better  wine  than  ordinarily  could  be  pur- 
chased an}nvhere  for  near  the  like  expenditure. 

During  the  past  year  the  sale  of  grapes  has  been  appalling,  evi- 
dently because  of  the  activity  in  wine-making  in  the  home,  espe- 
cially by  our  foreign  population. 

We  of  New  England  have  become  familiar  with  the  very  heavy 
increase  in  the  value  of  cider  apples.  Apples  which  heretofore  have 
been  allowed  to  rot  on  the  ground  for  reason  of  a  lack  of  market 
have  sold  for  high  prices. 

There  is  no  question  but  that  there  will  be  an  increase  in  the 
home  production  of  beverages  more  or  less  intoxicating.  Prohi- 
bition has  always  meant  unlawful  manufacture  of  intoxicating 
liquors,  many  of  the  products  so  manufactured  being  injurious. 

While  prohibition  will  undoubtedly  eliminate  the  saloon  and  the 
hotel  bar,  it  will  not  necessarily  do  away  with  intoxicants,  although 
the  nature  and  class  of  intoxicants  will  undoubtedly  change.  It  is 
extremely  difficult,  therefore,  to  put  one's  self  in  a  position  to  judge 
what  should  be  done  with  applicants  for  insurance  who  give  a  past 
history  of  intemperance.  Personally,  I  believe  that  the  underwriter 
should  maintain  his  rules  as  to  the  treatment  of  such  cases  for  some 
time  to  come  and  at  least  until  we  can  determine  what  prohibition 
means. 

Eegarding  persons  recently  engaged  in  the  liquor  business: 

From  a  life  insurance  point  of  view  this  class  involves  two  ele- 
ments: first,  the  special  risk  of  accident  because  of  the  class  with 
which  he  deals,  and  second,  the  question  of  habits.  If  the  saloon  is 
discontinued,  the  bartender  becomes  thereby  a  somewhat  better  acci- 
dent risk.  What  prohibition  may  involve  as  to  change  in  habits 
is,  I  believe,  at  this  time  problematical.  A  person  who  has  any 
capital  in  the  liquor  business  may  easily  reserve  for  himself  a  supply 
that  will  last  for  years.  It  has  been  the  observation  of  all  of  us, 
I  think,  that  since  the  first  of  July  men  with  well-provisioned  cel- 
lars or  other  stocks  have  been  more  intemperate  than  was  formerly 
the  case.  In  some  sections  intemperance  seems  to  show  a  tendency 
to  increase,  due  to  existing  stocks.  This,  however,  may  be  a  tem- 
porary condition  and  it  may  disappear  with  the  exhausting  of  stocks 
of  hard  liquor. 
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The  underwriter  in  dealinpr  with  an  applicant  recently  connected 
with  the  sale  of  liquor  is  probably  justified  in  reducing  the  rating 
that  was  formerly  charged  on  risks  engaged  in  this  business,  but  a 
sufficient  rating  should  be  maintained  to  cover  the  mortality  asso- 
ciated with  heavy  drinkers.  In  the  company  with  which  I  am  asso- 
ciated the  general  rule  as  to  new  business  is  to  approximately  split 
the  difference  in  the  former  rating,  with  the  understanding  that  at 
the  end  of  a  certain  period,  approximately  three  years,  and  upon 
receipt  of  satisfactory  evidence  of  insurability  the  rating  may  be 
removed  at  the  discretion  of  the  company  provided,  of  course,  the 
applicant's  habits  and  then  occupation  are  satisfactory. 

On  existing  business  the  company  will  not  remove  the  extra  rating 
for  this  hazard  until  after  one  year  has  elapsed  since  the  change  of 
occupation  and  will  do  so  then  only  provided  the  present  occupation 
is  satisfactory  and  promises  continuance  and  provided  a  medical 
examination  will  indicate  that  there  is  no  impairment  existing  due 
to  former  habits. 

It  is  well  known  that  the  free  use  of  alcohol  may  produce  a  per- 
manent effect  upon  the  individual.  The  free  user  of  alcohol  who 
becomes  an  abstainer,  maybe  through  necessity,  is  not  as  good  a 
risk  as  the  man  who  has  always  been  an  abstainer,  although  he  un- 
doubtedly will  be  a  better  risk  than  were  the  free  use  of  alcohol 
continued. 

Prohibition  may  mean,  therefore,  an  improvement  in  the  future 
health  and  mortality  of  our  children.  There  is  a  serious  question 
as  to  how  much  improvement  may  be  expected  in  men  of  45  or  more 
at  the  present  time  who  have  in  the  past  been  free  users  of  alcohol. 

ilE.    W.    S.   NICHOLS: 

I  have  laid  before  the  Society  in  the  form  of  a  leaflet  what  I  have 
to  say  practically  on  this  subject,  and  that  leaflet  is  for  distribution 
at  the  close  of  the  meeting.  I  won't  enlarge  on  that  point,  more 
than  to  call  your  attention  to  what  I  consider  the  abuse  of  statistics 
in  the  interest  of  the  prohibitionists.  I  hold  in  my  hand  here  a 
little  Sunday-school  pamphlet  which  I  picked  up  a  few  days  ago, 
and  it  is  apparently  a  mass  of  inane  misstatements  with  regard  to 
the  effect  of  liquor,  those  statistics  being  drawn  from  the  usual 
source  of  such  statistics,  and  stating  facts  with  regard  to  the  mor- 
tality in  connection  with  those  who  are  drinking  and  in  connection 
with  those  who  are  on  the  prohibition  side,  of  course  contrasting  the 
two,  but  ignoring  the  fact  as  all  that  class  of  statistics  do  ignore 
the  fact,  that  they  represent  in  a  very  crude  and  rough  manner 
two  classes  of  our  population.  Our  clergy  who  are  large  representa- 
tives of  our  insured  members,  our  leading  lawyers  and  other  profes- 
sional men,  also  largely  represented  in  insurance,  are  either  ab- 
stainers or,  as  a  rule,  moderate  drinkers,  while  the  mechanics  and 
the  laboring  men  are  the  hea\T  drinkers.     And  there  is  also  the 
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notorious  fact  that  the  long-livers  are  the  farmers,  the  clergy  and 
the  professional  men,  while  the  short-livers  are  the  mechanics  and 
the  laboring  men,  not  by  virtue  of  their  habits  with  regard  to  liquor, 
but  because  of  their  occupations  mainly,  and  it  is  the  confounding 
of  these  two  elements  that  I  regard  as  an  abuse  of  statistics.  And 
in  that  same  pamphlet  appears  another  emendation  from  these  same 
prohibition  parties  in  the  interest  of  Sunday-school  children,  urging 
that  the  next  step  be  the  exclusion  of  tobacco.  Now  along  that  line 
and  along  the  line  of  liquor  as  well,  I  confess  that  I  myself  have 
been  a  moderate  user  of  alcoholic  liquor  all  my  life.  At  the  same 
time  I  have  been  a  good  citizen,  and  I  have  personally  and  individ- 
ually closed  saloons  as  public  nuisances  where  the  public  themselves 
seemed  to  be  unable  to  act. 

You  gentlemen  seem  to  assume  that  this  prohibition  amendment 
is  final.  I  am  surprised  that  the  lawyers  involved  in  this  matter 
have  not  seen,  or  at  least  have  not  brought  forward  before  the  pub- 
lic, the  question  as  to  the  validity  of  this  constitutional  amendment. 
Our  State  of  New  Jersey,  of  which  I  am  a  citizen,  has  as  you  know 
repudiated  it.  You  gentlemen  are  familiar  with  our  constitutional 
history.  You  know  that  when  our  Constitution  was  framed  the 
individual  colonies  surrendered  only  what  was  granted  in  that  con- 
stitution. All  that  was  not  surrendered  by  those  colonies  they  re- 
tained as  individual  states,  and  retained  to  that  extent  their  sov- 
ereignty. Now  the  vital  question  in  that  whole  subject  is,  as  to 
whether  New  Jersey,  for  instance,  which  repudiated  that  amend- 
ment, has  authorized  our  general  government  to  interfere  with  her 
domestic  economy.  Our  fathers  were  in  the  habit  of  using  liquor, 
and  so  were  the  founders  of  Newark,  of  whom  I  am  the  representa- 
tive, and  our  Puritan  clergy.  That  town  was  founded  by  Puritan 
ancestors  and  Puritan  clergy,  and  those  Puritan  ancestors  were 
notorious  for  their  fondness  for  good  liquor.  I  am  surprised  that 
the  lawyers  have  not  gotten  hold  of  the  question,  What  power  has 
the  general  government  to  compel  New  Jersey  to  rurrender  to  its 
control  her  domestic  economies?  If  they  can  compel  New  Jersey 
to  do  that,  why  cannot  a  sufficient  majority  of  the  states  compel 
her  to  surrender  her  right  to  the  use  of  tobacco,  wh}'  cannot  a  suf- 
ficient majority  of  the  states  compel  her  to  alter  her  territorial 
boundaries,  her  form  of  government,  and  even  to  establish  a  des- 
potism? I  will  not  go  further  along  this  line,  but  I  simply  call 
your  attention  to  the  matter.  I  am  holding  back  the  publication  of 
an  editorial  in  one  of  our  leading  newspapers  on  this  very  point,  in 
a  neighboring  large  city,  for  fear  of  its  effect  on  the  political  voting 
at  the  present  time,  but  I  expect  to  fire  my  gun  very  shortly. 

DR.  G.  A.  VAN  WAGENEN  : 

The  real  question  is,  how  we  are  going  to  treat  in  an  insurance 
way,  men  who  have  used  liquor  to  excess  or  who  have  been  in  the 
liquor  trade.    Now  is  not  the  gist,  the  kernel,  of  this  whole  matter. 
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not  the  fact  that  these  men  have  used  liquor,  but  that  they  have  a 
nervous  system  which  calls  for  alcohol.  Alcohol  is  simply  the  most 
convenient  and  least  disagreeable  of  the  stimulant  narcotics.  Any 
of  us  older  men  who  practiced  medicine  years  before  we  become 
medical  directors  will  remember  that  men  who  drank  heavily  or 
who  used  stimulant  narcotics  came  of  very  neurotic  families.  The 
trouble  with  these  men  is,  not  that  they  drink  alcohol  but  that  they 
must  have  some  stimulant  narcotic;  and  we  will  recall  that  men 
who  reformed  from  alcohol  usually  took  up  some  other  stimulant 
narcotic,  perhaps  less  damao^incj  than  alcohol,  but  still  not  entirely 
innocent,  that  they  either  drank  very  stron^^  coffee  or  tea,  which  is 
the  most  innocent,  or  they  smoked  very  heavy  cigars,  and  a  great 
many  of  them  drank  some  alcohol  still,  indulging  in  tincture  of 
ginger  or  compound  extract  of  calisaya,  flattering  themselves  they 
were  not  using  alcohol,  but  that  they  were  only  taking  ginger  and 
calisaya.  All  this  simply  to  answer  the  call  of  that  appealing 
nervous  system. 

In  considering  men  who  have  used  alcohol  to  excess,  the  ]\rutual 
Benefit  requires  about  five  years  of  prohibition.  We  do  not  believe 
that  such  a  man  has  been  relieved  from  his  inherited  sensitive  nerv- 
ous system,  but  that  if  he  has  been  a  non-user  of  alcohol  for  that 
length  of  time  he  has  proved  he  has  some  control  over  this  appetite. 
However,  let  us  look  very  carefully  into  the  question  whether  he  is 
not  still  doing  some  other  thing  that  will  make  him  just  as  much  a 
poor  risk  as  though  he  was  using  alcohol. 

DE.  J.  P.  turner: 

I  would  like  to  say  that  we  in  North  Carolina  have  had  prohibi- 
tion sectionally,  by  counties,  and  for  the  last  five  years  as  a  whole 
state  we  have  been  dry. 

We  believe  in  prohibition  because  we  know  that  it  does  a  lot  of 
good  in  keeping  whiskey  out  of  the  sight  of  the  rising  generation 
and  the  casual  dram  drinker. 

But  speaking  to  the  subject,  "  What  are  we  going  to  do  when  the 
whole  country  goes  dry,  with  men  who  have  been  drinkers?"  it  is 
our  opinion,  from  an  experience  of  five  years,  that  we  cannot  do 
anything  more  than  we  did  before.  Our  reasons  for  this  opinion 
are  as  follows: 

As  soon  as  prohibition  is  in  vogue,  immediately  the  price  of  the 
blind  tiger  whiskey  rises  from  75  cents  a  quart  to  $5.00  and  $8.00 
a  quart,  which  large  profit  is  the  incentive  for  increased  numbers 
to  take  the  risk  of  making  the  moonshine  whiskey,  some  of  whom 
will  make  inferior  grades  of  whiskey,  in  order  still  further  to  in- 
crease their  profits. 

Possibly  some  of  you  gentlemen  do  not  realize  that  good  whiskey 
cannot  be  made  in  a  hurry.  There  is  a  reason  for  this.  Fermented 
mash  must  be  boiled  at  a  certain  low  temperature,  in  order  to  keep 
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out  fusel  oil.  If  3'ou  boil  it  at  too  high  a  degree  of  heat,  you  ■mil 
get  the  fusel  oil,  a  deadly  poison,  along  with  the  whiskey.  The 
fellow  in  the  bush  is  in  a  hurry  to  make  this  blind  tiger  whiskey 
and  move  the  still  before  the  officers  can  find  his  location.  The 
result  is  that  he  may  run  his  temperature  too  high  and  by  so  doing 
get  a  whiskey  with  fusel  oil  in  it.  Not  only  this  fact,  but  in  the 
mountains  and  in  the  lowlands  as  well,  they  are  making  their  whis- 
key from  molasses.  This  is  called  "monkey  rum."  They  do  this 
in  order  to  get  the  fermentation  quicker,  so  that  the  revenue  officers 
and  the  county  officers  will  not  have  time  to  find  where  their  fer- 
menting tubs  are  located. 

With  five  years  experience  with  prohibition,  while  we  believe  and 
we  know  that  it  is  doing  a  lot  of  good  among  the  rising  generation 
and  the  casual  dram  drinkers,  yet  it  is  our  opinion  that  the  toper 
and  the  free  drinker  of  bar-room  days,  will  continue  to  get  alco- 
holics of  some  nature  which,  in  our  opinion,  will  render  them  worse 
risks  from  a  life  insurance  standpoint  than  when  they  could  get  a 
purer  article  to  satiate  their  alcoholic  desires. 

MR.  E.  E.  RHODES: 

Supplementing  what  Dr.  Van  Wagenen  said,  the  course  which  the 
Mutual  Benefit  will  take  may  be  very  briefly  stated.  So  far  as  the 
medical  question  is  involved,  we  shall  continue  to  go  just  as  we 
have.  There  is  no  reason  why  we  should  change  our  course  in  that 
respect. 

So  far  as  the  occupational  question  is  concerned,  we  are  ready  to 
consider  a  man  who  has  been  a  saloon  keeper  and  is  now  engaged  in 
an  unobjectionable  occupation,  provided  the  risk  is  otherwise  good. 

DR.   HARRY  TOULMIN  : 

I  should  like  to  bring  out  one  point,  and  that  is  the  possibility  of 
giving  too  much  importance  to  two  or  three  or  more  years  of  total 
abstinence  and  losing  sight  of  the  habits  of  the  individual  prior  to 
that  time.  I  have  no  doubt  many  of  us  have  a  tendency  to  draw 
the  conclusion  that  if  the  individual  has  been  a  total  abstainer,  you 
can  more  or  less  lose  sight  of  his  previous  habits.  I  think  we  should 
put  it  the  other  way  and  lay  the  greatest  importance  on  the  man's 
previous  habits,  because  an  ultimate  high  mortality  will  undoubt- 
edly be  found  as  the  result  of  those  habits,  notwithstanding  the 
fact  that  there  may  be  years  of  total  abstinence.  Of  course  the 
man  who  has  become  a  total  abstainer  is  a  better  risk  than  the  one 
who  never  did  stop  drinking,  but  I  have  likened  the  situation  very 
much  to  the  class  of  syphilitics.  A  man  has  had  S5'philis;  he  has 
had  thorough  treatment;  you  cannot  find  to-day  any  evidence  of 
that  disease,  but  you  know  that  you  are  going  to  have  a  very  high 
mortality  with  that  class.  So  it  is  with  those  who  have  used  alcohol 
to  excess.    You  should  ascertain  the  extent  to  which  they  have  used 
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it,  how  often  to  the  point  of  intoxication,  over  how  lonf^  a  period 
of  years,  the  habit  between  the  periods  of  excess, — and  lay  stress 
on  the  question  of  a  few  years  of  total  abstinence  preceding  the 
time  of  making  application.  The  one  question  about  which  to  be 
positive  is :  Have  the  habits  of  the  applicant  been  such  as  to  shorten 
his  life  expectancy  ? 

MR.  w,  A.  watt: 

There  is  just  one  point  I  would  like  to  make  with  regard  to  the 
past  use  of  alcohol,  where  the  applicant  has  reformed  and  is  now 
a  total  abstainer.  In  many  such  cases,  according  to  my  observa- 
tion, abstinence  from  the  use  of  liquor  is  due  more  or  less  to  will 
power.  At  the  present  time,  with  the  probability  of  the  source  of 
supply  of  liquor  being  eliminated  entirely,  and  knowing  that  within 
a  short  time  they  will  never  again  in  all  probability  be  able  to  get 
liquor,  they  are  prone  to  take  advantage  of  the  short  time  that  is 
left,  reverting  to  their  former  habits,  and  if  they  do  not  get  a 
grade  of  liquor  that  is  high  class  they  are  apt  to  do  themselves 
great  injury.  I  knew  of  such  a  case  recently,  a  man  who  had  re- 
formed for  ten  years,  a  good  citizen,  who  thought  he  was  getting  his 
last  chance  to  take  liquor,  took  a  glass  or  perhaps  two,  and  in  twen- 
ty-four hours  he  was  dead.    I  believe  the  point  is  worth  considering. 

ME.  E.   W.   MARSHALL: 

There  will  be  a  tendency  when  the  nation  goes  dry,  for  some 
agents  to  go  to  men  formerly  in  the  liquor  business  and  re-submit 
their  applications  for  insurance  in  tlie  hope  that  they  will  obtain 
more  favorable  treatment  as  new  entrants.  If  the  bars  are  let 
down  undul3%  may  we  not  look  for  an  influx  of  such  business? 

Of  course  the  question  of  the  effect  of  prohibition  is  not  entirely 
new.  A  number  of  states  have  already  gone  dry  and  the  question 
of  the  treatment  of  an  ex-liquor  man  has  necessarily  been  raised 
before. 

Just  recently  I  saw  two  cases  submitted  from  one  of  these  states 
where  both  applicants  formerly  had  been  proprietors  of  saloons. 
These  cases  made  me  realize  that  one  must  pick  and  choose — one 
cannot  say,  rate  them  up,  or  take  them  all  on  a  certain  rigid  basis. 
One  case  was  particularly  good,  passed  a  splendid  medical  exam- 
ination, an  abstainer  I  think,  or  very  moderate  in  the  use  of  alcohol, 
and  his  occupation  was  that  of  farmer — he  had  sold  out  his  saloon 
immediately  upon  the  state  going  dry  and  had  bought  a  farm  and 
was  putting  his  whole  energy  into  the  development  of  that  farm. 
In  a  case  like  that,  it  is  pretty  difficult,  after  a  year  or  so  has  elapsed 
and  the  inspection  and  other  features  are  of  the  best,  to  refuse  a 
policy  on  a  reasonable  plan. 

The  other  case,  however,  is  the  one  to  which  I  have  particular  ref- 
erence, and  I  think  we  shall  see  a  number  of  them,  if  the  country 
goes  dry  and  the  dry  law  becomes  effective.    This  applicant  owned 
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a  saloon,  and  immediately  upon  the  state  going  dry,  transformed  it 
miraculously,  over-night,  into  a  restaurant  and  soft-drink  establish- 
ment, under  exactly  the  same  environment,  patronage  and  general 
atmosphere,  the  only  difference  being  that  he  sold  Bevo  instead  of 
intoxicants  and  ran  a  lunch  counter  on  the  side.  A  case  like  that, 
it  seems  to  me,  should  be  rated  just  as  severely  as  a  liquor  dealer, 
for  many  years.  There  should  be  no  discrimination  at  all  because 
the  elements  that  tended  to  cause  the  extra  mortality  are  probably 
still  present. 

Between  the  extremes  represented  by  these  two  cases,  it  seems  to 
me,  we  shall  have  to  lean  over  backwards  and  continue  to  treat  ex- 
liquor  men  as  substandard  for  a  number  of  years  to  come. 

ME.  HENllY  MOIE: 

That  question  affects  more  particularly  the  companies  that  apply 
a  rating.  Companies  that  do  not  rate  have  a  comparatively  simple 
problem,  whereas  the  companies  that  have  been  rating  in  the  past 
will  have  many  applications  that  existing  ratings  be  removed  be- 
cause of  the  change  of  occupation.  Comparatively  little  has  been 
said  on  the  subject  of  occupation  yet.  There  seems  to  be  a  general 
unanimity  of  opinion  as  to  how  to  treat  those  who  have  indulged  too 
freely,  and  that  is  probably  the  simpler  problem  of  the  two.  The 
larger  one  deals  with  the  question  of  occupations,  both  past  and 
present  and  what  the  lives  insured  propose  to  do  in  future,  as  in 
the  case  of  those  who  have  been  saloon  or  restaurant  keepers.  Mean- 
time we  are  simply  exercising  a  general  supervision  with  the  feeling 
that  the  time  has  not  yet  come  for  the  removal  of  ratings.  The 
time  may  come  later  when,  if  there  is  a  complete  and  absolute 
change  of  occupation,  such  as  a  saloon-keeper  becoming  a  farmer 
and  remaining  a  farmer  for  two  or  three  years,  we  might  consider 
changing  his  rating;  but  a  saloon-keeper  who  merely  changes  to  a 
restaurant-keeper,  and  under  the  same  environment  is  not  entitled 
to  reconsideration  at  present. 

ME.  W.  A.  p.  WOOD  : 

In  the  company  with  which  I  am  connected,  we  have  been  con- 
sidering a  plan  of  dealing  with  those  who  had,  prior  to  the  time  of 
the  passing  of  prohibition,  been  engaged  in  the  liquor  business. 
The  method  is  to  charge  our  regular  extra  premiums  as  in  the  past, 
and  insert  a  clause  in  the  policies  to  the  effect  that  if  prohibition 
is  still  in  force  a  refund  will  be  made,  at  the  end  of  each  year,  of 
the  extra  premiums  collected,  and  if  at  the  end  of  five  years  prohibi- 
tion shall  be  still  in  force  and  effective,  the  extra  premiums  will  be 
cancelled  altogether.  In  connection  with  this,  it  should  be  remem- 
bered, however,  that  this  company  in  the  past  has  accepted  only  the 
better  class  of  liquor  risks,  and  it  was  felt  that  the  question  of 
habits  was  not  as  important  as  though  we  had  been  accepting  some 
of  the  less  desirable  risks  engaged  in  the  liquor  industry. 
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The  other  question  came  up  with  rescard  to  what  we  shouhl  do  in 
the  case  of  those  policyholders  who  have  been  payintr  extra  pre- 
miums in  the  past  on  account  of  being  engaged  in  the  liquor  in- 
dustry. We  were  of  the  opinion  that  if  they  would  submit  to  a 
medical  examination  at  the  present  time,  and  if  this  were  satisfac- 
tory, we  might  insert  a  clause  in  their  policies  similar  to  that  out- 
lined above,  that  is,  a  clause  which  would  provide  for  the  refund  of 
the  extra  premiums  during  five  years,  and  a  cancellation  of  the 
extra  entirely  at  the  end  of  five  years  if  prohibition  were  still  in 
force  and  effective. 

MR.  J.  F.  LITTLE: 

There  is  one  point  that  has  not  been  mentioned  in  this  discussion 
that  I  think  attention  should  be  called  to.  While  men  who  have  in 
the  past  been  intemperate  may,  in  the  future,  be  unable  to  indulge 
in  the  matter  of  alcoholic  stimulants,  it  must  be  remembered  that 
they  are  still  the  same  type  of  individuals  as  before,  namely,  the 
self-indulgent  class  with,  for  the  most  part,  a  poor  measure  of  self- 
control.  It  is  only  natural,  therefore,  to  suppose  that  this  type,  to 
which  most  of  the  excessive  drinkers  belong,  will  continue  to  follow 
their  natural  bent,  and  self-indulgence  in  other  directions  will 
doubtless  be  persisted  in,  with  perhaps  nearly  as  serious  effects  on 
their  prospects  of  longevity  as  their  indulgence  in  alcoholic  stimu- 
lants. 

We  all  know  that  in  the  past  the  experience  on  lives  with  a  his- 
tory of  excessive  drinking  has  been  very  unsatisfactory,  either  be- 
cause the  reformed  habits  which  existed  at  the  date  of  insurance 
were  not  maintained  permanently,  or  because  the  previous  excesses 
had  lowered  the  physical  resistance  of  the  individual. 

To  put  the  matter  in  another  way,  we  might  regard  the  history 
of  excessive  drinking  not  merely  as  indicating  that  the  individual 
life  had  been  damaged  by  such  excesses,  but  also  as  indicating  that 
the  applicant  belonged  to  a  class  who,  under  any  circumstances, 
would  prove  inferior  risks  for  life  insurance  on  account  of  their 
poor  degree  of  self-control. 

ME.   J.  BUENETT  GIBB  : 

In  connection  wnth  the  consideration  of  new  applications  for  in- 
surance, I  think  the  companies  will  have  to  take  a  more  or  less 
conservative  course  for  the  reason  that  they  have  relied  to  a  very 
considerable  extent  on  inspection  reports  for  information  with  re- 
gard to  liquor  habits,  and  it  will  be  much  more  diflBcult  in  the 
future  for  the  companies  to  get  accurate  information  on  this  sub- 
ject, particularly  in  the  case  of  applicants  who  reside  in  large  cities. 
With  regard  to  the  men  who  take  out  the  larger  policies,  it  was  the 
habit  of  the  inspectors  to  pick  up  their  information  from  the  gossip 
around  the  clubs  or  the  more  fashionable  hotels  and  restaurants. 
The  tendency  will  more  often  now"  be  to  drink  at  home  rather  than 
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in  public  places  and  therefore,  in  cases  of  doubt  as  to  habits,  it 
would  seem  that  the  companies  will  have  to  make  a  more  careful 
investigation  than  in  the  past.  Possibly  the  questions  in  the  appli- 
cation might  be  changed  to  include  the  query  as  to  whether  an  ap- 
plicant intends  to  continue  to  use  intoxicants  in  the  future. 

MR.  HENRY  MOIRt 

Mr.  Ehodes  referred  to  the  question  of  what  we  would  do  with  a 
restaurant-keeper.  In  the  past  we  have  accepted  restaurant-keeper.s 
who  are  not  selling  liquors.  We  would  therefore  have  no  cause  to 
make  any  change  in  that  respect,  the  only  point  being  that  we  would 
be  rather  strict  in  examining  the  surrounding  circumstances  and  in 
seeing  that  the  inspection  report  was  satisfactory.  My  own  view- 
point is  that  prohibition  is  never  going  to  become  quite  effective, 
and  that  this  question  will  really  be  a  more  serious  one  in  the  future 
than  it  is  now,  because  of  home  manufacture.  It  is  so  simple  and 
easy  to  make  alcoholic  liquor,  as  Dr.  Turner  has  pointed  out.  Dr. 
Beckett  has  spoken  of  the  high  prices  obtained  in  California  for 
wine  grapes.  They  have  a  process  of  drying  the  grapes,  and  can 
dry  them  and  pack  them  in  very  small  bulk  without  taking  away 
any  of  their  value  for  wine-making  purposes ;  those  dried  grapes  are 
being  shipped  all  over  the  United  States,  and  that  is  why  they  are 
getting  high  prices  and  will  get  them  for  wine  grapes.  They  are 
grapes  that  have  a  peculiar  value  for  wine-making  purposes.  This 
is  going  to  be  a  difficult  question  for  many  years  to  come. 
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Premiums  for  Non-Participating  Life 
Insurances. 


BY 
E.   E.    CAMMACK. 


A  true  net  premium  for  a  policy  may  be  defined  as  the  net  pre- 
mium based  upon  the  actual  rate  of  mortality  likely  to  be  expej- 
rienced  and  the  actual  rate  of  interest  likely  to  be  earned. 

In  constructing  a  scale  of  non-participating  premiums  there 
must  be  added  to  the  true  net  premium  an  amount  which  will  be 
sufficient  to  pay  actual  expenses.  This  amount  may  be  defined  as 
the  true  loading. 

In  most  states  policies  must  be  valued  according  to  the  American 
Experience  Table  of  Mortality  and  a  rate  of  interest  not  higher 
than  three  and  one  half  per  cent,  and  the  net  premiums  used  in  val- 
uation are,  of  course,  higher  than  the  true  net  premiums.  They  are 
higher  because  the  rate  of  interest  actually  being  earned  today  and 
likely  to  be  earned  for  many  years  to  come  is  considerably  above 
the  valuation  standard  and  because  the  rate  of  mortality  actually 
being  experienced  is  much  below  the  mortality  rates  of  the  Amer- 
ican Experience  Table,  at  any  rate  at  the  younger  ages. 

Care  must  be  taken  not  to  confuse  the  true  net  premium  with 
the  valuation  net  premium,  or  the  true  loading  (which  is  the  dif- 
ference between  the  gross  premium  and  the  true  net  premium) 
with  the  valuation  loading  (which  is  the  difference  between  the 
gross  premium  and  the  valuation  net  premium). 

The  first  step  in  preparing  a  scale  of  non-participating  premiums 
is  to  select  a  table  of  mortalit}^  that  reflects  present-day  conditions 
and  to  calculate  from  it  a  scale  of  net  premiums  at  a  rate  of  interest 
at  which  it  may  reasonably  be  expected  money  may  be  invested  for 
many  years  to  come. 

The  second  step  is  to  add  a  loading  to  these  net  premiums  suf- 
ficient to  pay  actual  expenses  and  to  distribute  this  loading  accord- 
ing to  plan  of  insurance  and  age  at  issue  in  such  a  way  that 
each  policy  may  be  equitably  charged  with  the  expenses  incurred 
under  it. 
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The  mortality  table  used  in  calculating  the  true  net  premiums 
should  be  a  select  table.  Since  at  the  outset  only  select  lives  are  in- 
sured, it  seems  fundamental  that  the  policy- 
holder entering  as  a  select  life  is  entitled  to  the 
benefit  of  the  low  rate  of  mortality  experienced  amongst  the  select 
class  to  which  he  belongs. 

The  use  of  an  ultimate  table  of  mortality  in  the  construction  of 
premium  rates  has  been  advocated  by  some  actuaries  who  have  con- 
tended that  the  savings  effected  during  the  early  years  of  insur- 
ance, before  the  ultimate  rate  of  mortality  is  reached,  may  be  prop- 
erly offset  against  the  special  expenses  of  procuring  new  business. 
The  actual  initial  cost  of  procuring  business,  however,  is  not  a 
function  of  the  effects  of  selection. 

If  a  scale  of  premiums  were  calculated  upon  an  ultimate  table  of 
mortality  with  a  loading  in  which  no  provision  was  made  for  pro- 
curation expenses,  then  the  amount  that  a  company  could  pay  for 
the  securing  of  new  business  would  have  to  be  determined  after  the 
premiums  had  been  calculated  by  finding  the  pr^ent  value  of  the 
so-called  "mortality  gains"  during  the  period  after  which  the 
ultimate  rate  of  mortality  is  reached. 

The  savings  from  light  mortality  during  the  early  years  after 
medical  examination  may  or  may  not  form  a  reasonable  limit  for 
initial  expenses.  But  if  they  do  form  a  reasonable  limit  for  such 
expenses,  that  can  only  be  a  coincidence.  Such  a  method  of  loading 
for  initial  expenses  cannot  be  considered  as  a  satisfactory  one.  The 
only  logical  method  is  to  use  a  select  table  and  to  provide  in  the 
loading  to  be  added  to  the  net  premiums  deduced  therefrom  a  pro- 
vision for  the  actual  initial  expenses  that  must  be  incurred  in  pro- 
curing new  business. 

Recent  mortality  investigations  have  shown  that  there  has  been  a 
continuous  improvement  in  mortality  at  the  younger  ages  amongst 
insured  lives  for  many  years  past,  and  the  table  to  be  used  in  cal- 
culating premiums  should  be  based  upon  the  experience  amongst 
insured  lives  during  recent  years. 

A  mortality  table  based  upon  sums  insured  is  preferable  to  one 
constructed  upon  numbers  of  lives.  In  the  United  States  a  higher 
rate  of  mortality  has  been  persistently  experienced  under  large  in- 
surances than  under  policies  for  small  amounts.  By  the  use  of  a 
mortality  table  based  upon  sums  insured,  weight  will  be  given  to 
the  varying  incidence  of  mortality  according  to  size  of  policy. 


PREMIUMS   FOR    XOX-rARTICIPATIXG   LIFE  INSURANCES.        381 

A  lower  rate  of  mortality  has  been  persistently  experienced  under 
endowment  policies  and  under  limited  payment  life  policies  than 
under  whole  life  policies.  Account,  accordingly,  may  be  taken  of 
the  varpng  rates  of  mortality  experienced  under  the  principal 
plans  of  insurance  by  basing  premiums  for  each  plan  upon  a  mor- 
tality table  constructed  from  the  experience  under  it.  Too  great 
refinement,  however,  should  be  avoided. 

If  separate  tables  of  mortality  are  used  for  different  plans,  care 
must  be  taken  to  avoid  incongruous  results  which  sometimes  ap- 
pear at  the  older  ages.  For  example,  it  may  be  found  at  the  ex- 
treme older  ages  that  a  long-term  endowment  premium  falls  short 
of  the  corresponding  whole  life  premium.  A  good  plan  to  avoid 
such  anomalies  is  to  grade  the  endo^Tnent  table  of  mortality  into 
the  whole  life  table  of  mortality  at  age  60. 

The  British  Offices  Life  Tables  (1863-1893)  show  that  decid- 
edly heavier  rates  of  mortality  were  experienced  amongst  without- 
profit  (non-participating)  policies  than  amongst  with-profit  (partici- 
pating) policies.  This  unfavorable  mortality  amongst  without-profit 
policies  was  probably  due  to  a  great  extent  to  the  inclusion  in 
the  experience  of  a  large  number  of  insurances  effected  in  connec- 
tion with  fijiancial  transactions  and  to  the  fact  that  without-profit 
business  was  not  sold  freely  by  British  companies  prior  to  1893. 
Men  who  took  without-profit  policies  did  so  not  upon  the  advice 
and  persuasion  of  the  life  insurance  agent  but  because  they  them- 
selves were  seeking  the  lowest  cost  at  which  insurance  could  be  ob- 
tained. When,  however,  non-participating  insurance  is  sold  freely, 
it  may  be  anticipated  that  this  selection  will  be  largely,  if  not  en- 
tirely, eliminated,  and  experience  in  the  United  States  seems  to 
demonstrate  this.  There  seems  no  reason  why  a  higher  rate  of  mor- 
tality should  be  used  in  calculating  premiums  for  non-participating 
business  than  in  the  calculation  of  premiums  for  participating 
policies. 

The  rate  of  interest  to  be  used  in  calculating  premiums  is  a  very 
important  factor.  With  regard  to  policies  with  premiums  payable 
annually  over  a  long  term  of  years,  the  rate  used 
should  be  a  rate  at  which  it  may  fairly  be  antici- 
pated that  money  may  be  invested  on  the  average  for  many  years 
to  come.  If  a  rate  of  interest  is  used  that  closely  approximates  the 
actual  rate  being  earned,  it  may  be  advisable  in  the  calculation  of 
premiums  to  assume  a  reduction  in  that  rate  after  a  period  of  ten, 
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fifteen  or  twenty  years.  This  will  not  be  necessary,  however,  if 
there  is  a  fair  margin  between  the  rate  assumed  and  the  rate  actu- 
ally being  earned.  This  margin  will  prove  a  legitimate  source  of 
profit  to  the  insuring  company. 

It  is  obvious  that  the  premium  income  on  the  non-participating 

business  of  a  company  should  contain  in  the  ag- 
Expenses,  Ji  „" 

gregate  a  loading  sufficient  to  pay  expenses.    The 

problem  in  loading  the  net  premium  is  to  distribute  equitably 

amongst  policyholders  aggregate  expenses. 

Expenses  under  an  annual  premium  policy  are  much  higher  in 
the  first  year  than  in  subsequent  years  owing  to  commission  and 
other  acquisition  expenses  including  cost  of  medical  examination. 

With  regard  to  the  expense  of  conducting  business  outside  of 
acquisition  expenses,  part  of  such  expense,  such  as  cost  of  collection 
and  state  premium  tax,  may  be  properly  assessed  as  a  percentage  of 
the  gross  premium,  while  part  is  better  assessed  as  a  constant  per 
$1,000  of  insurance. 

While  undoubtedly  the  cost  of  caring  for  a  $100,000  policy  is  not 
as  great  as  the  cost  of  caring  for  one  hundred  $1,000  policies,  yet 
the  general  practice  is  to  charge  tlie  same  rate  irrespective  of  the 
size  of  the  policy.  There  are  legal  restrictions  against  varying  the 
rate  in  accordance  with  the  size  of  the  policy,  and  the  expediency 
of  such  a  course  is  questionable.  Moreover,  a  higher  rate  of  mor- 
tality has  been  experienced  in  the  United  States  under  large  pol- 
icies than  under  policies  for  average  amounts,  and  this  excess  mor- 
tality serves,  to  a  certain  extent,  as  an  offset  to  the  reduced  rate  of 
expense  involved  in  the  care  of  large  policies. 

Dr.  T.  B.  Sprague  gives  the  following  formula*  for  the  premium 
for  non-participating  whole  life  policies  for  $1,000  of  insurance : 

Dr.  Sprague's  f  10  1 

Fonnula.        lOOOP^]  =  1-075  |  lOOOP^  +  a^  +  ^^'^  |       (1> 

The  formula  provides  for  acquisition  expenses  of  $10  per  $1,000 
of  insurance  and  for  general  expenses  each  year  of  $1.35  per  $1,000 
of  insurance  and  of  approximately  7  per  cent,  of  the  gross  premium. 

In  Great  Britain  it  is  usual  to  pay  a  commission  based  upon  the 

*  Journal  of  the  Institute  of  Actuaries,  Vol.  XXII,  p.  396. 
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amount   of   insurance    instead    of    upon    the   premium    and    Dr. 

,„   ,       .,         Spraojue's    formula    requires    modification    when 
Whole  Life         ^      n  ... 

Policies  commission  is  based  upon  the  premium. 

Assuming  that  the  commission  allowance  is  50 

per  cent,  of  the  gross  premium  for  the  first  year,  7^  per  cent,  for 

nine  years  thereafter,  5  per  cent,  for  the  subsequent  five  years  and 

3  per  cent,  during  the  remainder  of  the  term  of  the  policy  and 

assuming  also  a  $3  medical  fee  per  $1,000  of  insurance  and  annual 

management  expenses  of  3  per  cent,  of  the  gross  premium  with  a 

constant  charge  of  $1.50,  the  formula  for  the  gross  premium  may 

be  written  down  as  follows : 

IOOOP'm  =  -^  j  (lOOOP^d  +  iy  +  1.50)  +  — 

.50(AV]  -  ^[.]-m)  +  .075(]V^.Hi  -  ^i^]-fio)     1 

^  lOOOP'f.3  +  .05(iV[xj+io  -  iVw+ia)  +  .03iVc.Hia  [ 

iVr 


which  reduces  to 


3 


lOOOP^d  +i)'  +  1.50  + 

^^^^^''''  ^  .50Dm  +  .075(iV[.,^i  -  N,.jJ)'  ^^^ 

Q-  +  .05(iVf..]+io-  iVf.]^,5)  +  .03iVM+i5 

In  the  above  formula  the  net  premium  taken  has  been  the  pre- 
mium providing  for  payment  of  claims  at  the  moment  of  death. 
Nowadays  claims  are  paid  very  promptly,  and  if  the  net  premium 
taken  is  that  which  assumes  that  claims  are  payable  at  the  end  of 
the  year  of  death,  which  would  be  on  the  average  six  months  after 
death,  then  the  net  premiums  for  the  benefit  granted  in  the  con- 
tract will  be  understated  by  about  2  per  cent. 

Specimen  premiums  have  been  calculated  by  formula  (2)  using 
the  new  "American  Men"  Select  Table  (experience  1900-1915) 
with  4^  per  cent,  interest.  The  rates  resulting  are  shown  in  the 
table  below: 

TABLE  I. 


Age. 

Wlole  Life  Premiums  by  Formula  (2)  per  $1,000,  New 
Mortality  Table  (American  Men),  Select  i}4%. 

20 
30 
40 
50 
60 

$12.44 
16.75 
24.53 
38.44 
63.12 
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Expenses  will  vary  in  different  companies.  There  will  also  be 
differences  of  opinion  in  regard  to  the  proper  method  of  assess- 
ment of  expenses.  The  rate  of  interest  earned,  too,  will  differ  quite 
considerably  amongst  companies.  The  loadings  and  rate  of  interest 
assumed  in  the  calculation  of  the  above  premiums,  while  they  have 
been  selected  as  reasonable  ones,  must  be  considered  only  as  illus- 
trative of  the  method  of  calculation  of  gross  premiums  for  non- 
participating  insurance. 

In  calculating  non-participating  premiums  it  is  sometimes  found 
that  the  gross  premiums  computed  fall  below  the  net  valuation  pre- 
miums (American  Experience  3|  per  cent.).  This  deficiency  is  not 
usually  very  great  and  it  is  customary  to  make  the  valuation  pre- 
mium the  minimum  for  the  gross  premium.  There  are  objections 
to  issuing  policies  at  rates  below  the  net  valuation  standard;  for  a 
strict  interpretation  of  net  valuation  by  a  prescribed  standard  in- 
volves the  setting  up  of  the  present  value  of  an  annuity  equal  to 
the  difference  between  the  net  valuation  premium  and  the  gross 
premium  to  run  for  the  number  of  years  that  the  premium  is 
payable. 

Below  in  Table  II  is  shown  a  comparison  of  the  premiums  ap- 
pearing in  Table  I  deduced  from  formula  (2)  with  the  non-partici- 
pating premiums  of  five  of  the  leading  companies  writing  non- 
participating  insurance  in  the  United  States.  The  companies  have 
been  designated  as  companies  A,  B,  C,  D  and  E. 

TABLE  II. 

Whole  Life — Non-Participating  Annual  Premiums  Per  $1000. 


Age. 

Rate 
Table  I. 

Rate  Co.  A. 

Rate  Co.  B. 

Rate  Co,  C. 

Rate  Co.  D. 

Rate 
Co.  E. 

Average 
Rate  5  Cos. 

20 
30 
40 
50 
60 

$12.44 
16.75 

24.53 
38.44 
63.12 

$13.48 
17.19 
24.21 
37.79 
63.08 

$13.50 

17.37 
24.31 
37.48 
63.07 

$13.77 

17.46 
24.19 
37.54 
64.79 

$13.60 
17.34 

23.71 
35.32 
57.39 

$14.40 

18.40 
25.25 
38.60 
63.65 

$13.75 
17.55 
24.33 
37.35 
62.40 

In  general  it  will  be  noted  that  the  actual  non-participating  pre- 
miums being  charged  by  companies  in  the  United  States  closely 
approximate  the  premiums  that  have  been  derived  by  formula  (2) 
except  that  they  are  higher  at  the  younger  ages.  This  is  because 
the  premiums  derived  fall  below  the  American  Experience  3^  per 
cent,  net  premiums  at  those  ages,  and  companies  have  been  careful 
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not  to  quote  gross  premium  rates  below  the  net  valuation  rates  for 
the  reason  that  has  already  been  stated. 

Competition  is  a  factor  that  must  not  be  overlooked.  It  may  be 
necessary  in  practice  to  adjust  to  a  certain  extent  a  scale  of  pre- 
miums evolved  from  a  theoretical  formula  in  order  to  meet  com- 
petitive conditions.  The  theoretical  premiums  may  involve  such  a 
cost  at  certain  ages  and  on  certain  plans  that  little  or  no  business 
could  be  sold  at  those  ages  and  upon  those  plans.  To  have  a  scale 
of  premiums  in  use  under  which  the  agent  would  be  beaten  in  com- 
petition every  time  upon  certain  plans  of  insurance  and  for  certain 
ages  at  issue  might  be  disturbing  to  the  agency  force.  Conse- 
quently, arbitrary  adjustments  are  sometimes  advisable  in  general 
business  interests. 

It  has  long  been  known  that  companies  are  experiencing,  except 
at  the  higher  ages,  much  more  favorable  mortality  than  is  reflected 
in  the  American  Experience  Table  of  Mortality.  It  has  been 
thought  by  some  that  the  adoption  for  valuation  of  a  new  table  of 
mortality  based  upon  the  more  favorable  experience  of  recent  years 
would  cause  a  reduction  in  premium  rates.  The  above  comparison 
and  ensuing  similar  comparisons  for  other  plans  of  insurance  show 
that  companies  have,  in  general,  allowed  for  the  improvement  that 
has  been  taking  place  in  mortality.  The  adoption  of  a  new  valua- 
tion standard  will  not  enable  them  to  reduce  their  premium  rates 
except  somewhat  perhaps  at  the  younger  ages  at  entry. 

The  premiums  shown  in  Table  I  fall  below  the  net  American  3^ 
per  cent,  premium  at  age  20  by  $1.04  and  at  age  30  by  44  cents). 
Below  is  given  the  same  table  of  specimen  premiums  with  the  pre- 
miums raised  to  equal  the  net  valuation  standard  at  these  two  ages : 

TABLE  III. 


Age. 

Modified  Whole  Life  Premiums  per  $1,000. 

20 
30 
40 
50 

60 

$13.48 
17.19 
24.53 
38.44 
63.12 

The  fact  that  the  net  premium,  upon  which  the  gross  premium  is 
based,  is  not  the  same  as  the  net  valuation  premium  calls  for  care- 
ful investigation  in  another  respect.     A  test  of 
Values  ^^®    sufficiency   of    the   premiums    appearing   in 

Table  III  is  given  in  Table  IV.    Gross  premiums 
25 
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less  the  expenses  provided  for  in  the  loading  have  been  accumulated 
for  twenty  years.  From  the  accumulation  has  been  deducted  the 
cost  of  insurance  each  year ;  that  is  to  say,  the  accumulation  at  the 
beginning  of  the  tth  year  increased  by  the  gross  premium  less  ex- 


penses has  been  multiplied  by  the  factor 


(1  +  i)/[;^]+<_i 


and  from 


M+« 


the   result   has   been    deducted    the    cost   of   insurance,   namely, 
1000(1  +  i)^.]+t_, 


In  the  accumulations  the  rate  of  interest  of 


1^1 +t 


4|  per  cent,  has  been  used  instead  of  4|  per  cent.    The  non-partici- 
pating company  may  assume  that  it  will  earn  for  some  years  to 


TABLE  IV. 
Test  of  SuFFiciENCy  of  Premtoms.     Whole  Life. 

$13.48  PEK  $1000. 


Age  20,  Gross  Pkemium 


Year. 

Expenses. 

Gross  Pre- 
mium Less 
Expense. 

Medi- 
cal. 

Commissions. 

Management. 

Total. 

1 

2-10 

11-15 

16  and  after 

$3.00 

50%  =$6.74 

7i%=   1.02 

5%=     .68 

3%=     .41 

$1.50 +(3%  =  .40) 
1.50+ (3%  =  .40) 
1.50+ (3%  =  .40) 
1.50 +(3%  =  .40) 

$11.64 

2.92 
2.58 
2.31 

$  1.84 
10.56 
10.90 
11.17 

Accumulations  of  Gross  Premium  Less  Expenses,  Compared  with  Net 
American  Si  Per  Cent.  Eeserve. 


Accumulation  at  4Ji  %, 

American 

Amount  by  which 

Accumulation  at 

Year. 

Gross  Premiums  Less 

3}^  % 

4K  %.  Gross  Pre- 

Expense. 

Reserve. 

tlons. 

miums  Less  Expense. 

1 

$—.86 

$  6.19 

$7.05 

$—.87 

2 

6.50 

12.60 

6.10 

6.46 

3 

14.04 

19.24 

5.20 

13.92 

4 

21.80 

26.11 

4.31 

21.56 

5 

29.79 

33.23 

3.44 

29.39 

6 

38.02 

40.61 

2.59 

37.40 

7 

46.63 

48.24 

1.61 

45.76 

8 

55.66 

56.14 

.48 

64.46 

9 

65.13 

64.32 

63.56 

10 

75.09 

72.78 

73.07 

11 

85.89 

81.54 

83.36 

12 

97.23 

90.60 

94.11 

13 

109.14 

99.98 

105.34 

14 

121.61 

109.66 

117.03 

15 

134.64 

119.68 

129.19 

16 

148.55 

130.03 

142.12 

17 

163.06 

140.72 

155.53 

18 

178.18 

151.77 

169.43 

19 

193.93 

163.15 

183.83 

20 

210.32 

174.90 

198.71 
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come  a  somewhat  higher  rate  of  interest  than  that  used  in  the  cal- 
culation of  the  premiums.  This,  as  has  already  been  stated,  will 
afford  a  source  of  profit  to  the  non-participating  company  and  a 
provision  for  unfavorable  contingencies. 

Alongside  of  the  accumulations  are  shown  the  net  American  3^ 
per  cent,  reserves.  Similar  accumulations  are  also  shown  in  Table 
IV  made  at  4^  per  cent,  interest. 

A  study  of  Table  IV  shows  that  even  under  the  assumption  that 
4|  per  cent,  interest  will  be  earned  the  legal  reserve  will  not  be 
made  up  until  the  ninth  year  for  age  20,  the  tenth  year  for  age  30, 
the  fourteenth  year  for  age  40  and  the  seventeenth  year  for  ages 
50  and  60. 

TABLE  IV — (continued). 

Test  OF  Sufficiency  OF  Premiums.     Whole  Life.     Age  30,  Gross  Premium 

$17.19  PER  $1000. 


Year. 

Expenses. 

Gross  Pre- 
mium Less 
Expense. 

Medical. 

Commissions. 

Management. 

Total. 

1 

2-10 

11-15 

16  and  after 

$3.00 

50%  =  $8.60 

7|%=   1.28 

5  %  =     .86 

3%=     .51 

$1.50+ (3%  =  .52) 
1.50 +  (3%  =  .52) 
1.50 +  (3%  =  .52) 
1.50 +  (3%  =  .52) 

$13.62 

3.30 

2.88 
2.53 

$  3.57 
13.89 
14.31 
14.66 

Accumulations  of  Gross  Premium  Less  Expenses,  Compared  with  Net 
American  3^  Per  Cent.  Eeserve. 


End  of 

Accumulation  at 

American 

Amount  by  Which 
Amer.  3j%  Reserve 

Accumulation  at 

Year. 

4|%,  Gross  Premiums 

3i% 

Exceeds  Accumula- 

4i%, Gross  Pre- 

Less Expense. 

Reserve. 

tions. 

miums  Less  Expense. 

1 

$     .67 

$  9.45 

$8.78 

$     .66 

2 

.      11.27 

19.22 

7.95 

11.19 

3 

22.23 

29.33 

7.10 

22.04 

4 

33.66 

39.78 

6.12 

33.28 

5 

45.46 

50.58 

5.12 

44.84 

6 

57.55 

61.74 

4.19 

56.61 

7 

70.12 

73.27 

3.15 

68.80 

8 

83.19 

85.18 

1.99 

81.39 

9 

96.77 

97.46 

.69 

94.41 

10 

110.84 

110.14 

107.82 

11 

125.85 

123.20 

122.07 

12 

141.38 

136.66 

136.73 

13 

157.43 

150.52 

151.78 

14 

174.00 

164.80 

167.22 

15 

191.08 

179.47 

183.03 

16 

209.05 

194.56 

199.57 

17 

227.55 

210.02 

216.48 

18 

246.59 

225.88 

233.74 

19 

266.17 

242.09 

251.34 

20 

286.27 

258.64 

269.26 
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Surrender  values  are  usually  based  upon  the  legal  reserve  by 
granting  the  full  reserve  less  a  surrender  charge.  Most  states  pre- 
scribe by  law  that  after  a  policy  has  been  in  force  three  years  the 
full  legal  reserve  shall  be  the  surrender  value  less  a  surrender 
charge  not  to  exceed  two  and  one  half  per  cent,  of  the  sum  insured. 

An  examination  of  Table  IV  will  show  what  is  a  reasonable 
charge  to  make.  It  should  be  such  that  the  cash  surrender  value 
always  falls  within  the  actual  accumulations.  If  the  non-partici- 
pating company  expects  to  retain  as  profit  upon  surrendered  pol- 
icies the  margin  of  one  half  of  one  per  cent,  interest,  then  the  cash 
surrender  value  should  not  exceed,  under  the  assumptions  made  in 
regard  to  mortality,  interest  and  expenses,  the  actual  accumulation 
at  4^  per  cent. 

TABLE  IV— (continued). 
Test  of  Sufficienct  of  Premiums.     "Whole  Life.     Age  40,  Gross  Premium 

$24.53  PEE  $1000. 


Year. 

Expenses. 

Gross  Pre- 

Medical. 

Commission. 

Management. 

Total. 

mium  Less 
Expense. 

1 

2-10 

11-15 

16  and  after 

$3.00 

50%  =  $12.26 

7i%=     1.84 

5%=     1.22 

3  %  =       .73 

$1.50-h(3%  =  .74) 
1.50 +(3%  =  .74) 
1.50 +(3%  =  .74) 
1.50-t-(3%  =  .74) 

$17.50     $  7.03 
4.08       20.45 
3.46       21.07 
2.97       21.56 

Accumulations  of  Gross  Premium  Less  Expenses,  Compared  with  Net 
American  Si  Per  Cent.  Eeserve. 


End  of 
Year. 

Accumulations  at 

4  Ji  % ,  Gross  Premiums 

Less  Expense. 

American 
Reserve. 

Amount  by  which 
Amer.  3  H  %  Reserve 
Exceeds  Accumula- 
tions. 

Accumulation  at 
4)4%.  Gross  Pre- 
miums Less  Expense. 

1 

$  3.58 

$14.68 

$11.10 

$  3.55 

2 

19.96 

29.80 

9.84 

19.83 

3 

36.71 

45.39 

8.68 

36.38 

4 

53.89 

61.43 

7.54 

53.27 

5 

71.30 

77.92 

6.62 

70.29 

6 

88.68 

94.87 

6.19 

87.18 

7 

106.51 

112.25 

5.74 

104.40 

8 

124.74 

130.06 

5.32 

121.90 

9 

143.38 

148.29 

4.91 

139.69 

10 

162.39 

166.89 

4.50 

157.70 

11 

182.44 

185.83 

3.39 

176.59 

12 

202.89 

205.10 

2.21 

195.71 

13 

223.70 

224.68 

.98 

215.02 

14 

244.89 

244.52 

234.50 

15 

266.42 

264.62 

254.10 

16 

288.83 

284.92 

274.33 

17 

311.59 

305.41 

294.65 

18 

334.73 

326.04 

315.04 

19 

358.24 

346.80 

335.47 

20 

382.13 

367.63 

355.91 
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It  has  sometimes  been  attempted  to  justify  a  surrender  charge 
on  the  grounds  that  a  policyholder  withdrawing  from  a  company 
should  indemnify  the  company  for  the  cost  of  obtaining  a  new 
policyholder  to  take  his  place.  In  other  words,  it  has  been  con- 
tended that  a  policyholder  is  entitled  to  his  full  reserve  less  a  sur- 
render charge  sufficient  for  the  company  to  sell  new  insurance 
equivalent  to  the  amount  being  surrendered.  If,  however,  the  cash 
surrender  value  is  kept  within  the  accumulation  calculated  in  ac- 
cordance with  the  facts,  that  is,  with  due  allowance  for  the  initial 
expense  of  placing  business,  then  a  withdrawing  policyholder  may 
be  allowed  the  full  amount  of  his  accumulations. 


TABLE  lY—(contin/ued). 

Test  op  Sufficiency  of  Premiums,     Whole  Life.     Age  50,  Gross  Premium 

$38.44  PER  $1000. 


Year. 

Expenses. 

Gross  Pre- 
mium Less 
Expense. 

Medical.!      Commission.      |            Management. 

1                                 1 

Total. 

1 

2-10 

11-15 

16  and  after 

$3.00 

50%  =  $19.22 

7i%=     2.89 

5%=     1.93 

3%=     1.16 

S1.50  +  (3%  =  1.15) 
1.50  + (3%  =  1.15) 
1.50  +  (3%  =  1.15) 
1.50  +  (3%  =  1.15) 

$24.87 
5.54 
4.58 
3.81 

$13.57 
32.90 
33.86 
34.63 

Accumulations  of  Gross  Premium  Less  Expenses,  Compared  with  Net 
American  3*  Per  Cent.  Eeserve. 


End  of 
Year. 

Accumulation  at 

4Ji%,  Gross  Premiums 

Less  Expense. 

American 

3H7c 
Reserve. 

Amount  by  which 

Amer.  3J^%  Reserve 
Exceeds  Accumula- 
tion. 

Accumulation  at 
4  K  %  Gross  Pre- 
miums Less  Expense. 

1 

$  7.33 

$22.74 

$15.41 

$  7.28 

2 

32.43 

45.87 

13.44 

32.20 

3 

57.42 

69.37 

11.95 

56.87 

4 

82.52 

93.19 

10.67 

81.51 

5 

107.26 

117.31 

10.05 

105.64 

6 

131.23 

141.68 

10.45 

128.84 

7 

155.41 

166.27 

10.86 

152.09 

8 

179.80 

191.04 

11.24 

175.36 

9 

204.37 

215.96 

11.59 

198.59 

10 

229.08 

240.96 

11.88 

221.76 

11 

254.93 

266.01 

11.08 

245.80 

12 

280.95 

291.05 

10.10 

269.73 

13 

307.14 

316.05 

8.91 

293.52 

14 

333.49 

340.95 

7.46 

317.10 

15 

359.99 

365.70 

5.71 

340.43 

16 

387.51 

390.24 

2.73 

364.30 

17 

415.32 

414.52 

387.92 

18 

443.46 

438.48 

411.22 

19 

472.04 

462.07 

434.19 

20 

501.15 

485.23 

456.78 
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In  the  formulas  given  for  the  calculation  of  gross  premiums  no 
allowance  has  been  made  for  gains  or  losses  from  surrenders  and 
lapses.  The  withdrawal  rate  would,  of  course, 
have  a  very  important  influence  upon  the  gross 
premium  if  no  surrender  values  were  allowed.  It 
is  usual,  however,  in  the  calculation  of  gross  pre- 
miums to  ignore  the  withdrawal  rate,  and  it  will  be  apparent  from 
a  study  of  Table  IV  in  the  light  of  the  scales  of  surrender  values 
now  generally  in  use  that  the  true  gain  from  withdrawals  is  in- 
significant. 


Gains  from  Sur- 
renders and 
Lapses. 


TABLE  TV— (continued). 

Test  of  Sufficiency  of  Peemiums.     Whole  Life.     Age  GO,  Gross  Premium: 

$63.12  per  $1000. 


Year. 

Expenses. 

Gross  Pre- 
mium Less 
Expense. 

Medical. 

Commissions. 

Management. 

Total. 

1 

2-10 

11-15 

16  and  after 

$3.00 

50%  =$31.56 

7^%=     4.74 

5%=     3.16 

3%=     1.90 

$1.50  +  (3%  =  1.89) 
1.50  + (3%  =  1.89) 
1.50+(3%  =  1.89) 
1.50  + (3%  =  1.89) 

$37.95 
8.13 
6.55 
5.29 

$25.17 

54.99 
56.57 

57.83 

Accumulations  of  Gross  Premium  Less  Expenses,  Compared  with  Net 
American  3-i  Per  Cent.  Eeserve. 


Amount  by  Wlilch 

End  of 

Accumulation  at  4|%, 

American 

Amer.  3J%  Reserve 

Accumulation  at 

Year. 

Gross  Premiums  t«ss 

3i% 

Exceeds  Accumula- 

4^%, Gross  Pre- 

Expense. 

Reserve. 

tion. 

miums  Less  Expense. 

1 

$11.27 

$33.00 

$21.73 

$11.18 

2 

48.24 

66.00 

17.76 

47.85 

3 

83.74 

98.93 

15.19 

82.87 

4 

118.41 

131.73 

13.32 

116.83 

5 

151.38 

164.34 

12.96 

148.87 

6 

181.96 

196.67 

14.71 

178.26 

7 

212.37 

228.66 

16.29 

207.21 

8 

242.55 

260.23 

17.68 

235.62 

9 

272.51 

291.30 

18.79 

263.44 

10 

302.20 

321.81 

19.61 

290.59 

11 

333.39 

351.70 

18.31 

318.75 

12 

364.54 

380.93 

16.39 

346.27 

13 

395.71 

409.55 

13.84 

373.09 

14 

427.00 

437.60 

10.00 

399.17 

15 

458.57 

465.19 

6.62 

424.45 

16 

492.07 

492.38 

.31 

450.30 

17 

526.57 

519.24 

475.44 

18 

562.54 

545.78 

499.82 

19 

600.66 

571.99 

523.49 

20 

641.80 

597.84 

546.36 
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The  withdrawal  rate  is  usually  heavy  at  the  end  of  the  first  year 
but  the  profit  arising  then  is  generally  small,  if  any.  In  regard  to 
second  year  lapses,  there  is,  of  course,  a  profit  if  no  surrender  value 
is  allowed.  But  lapses  at  the  end  of  the  second  year  are  compar- 
atively few.  All  companies  allow  surrender  values  at  the  end  of 
the  third  and  subsequent  years.  Unless  the  surrender  value  is  less 
than  the  actual  accumulation,  then  there  is  no  profit  to  the  com- 
pany in  a  withdrawal.  If  the  surrender  value  exceeds  the  accumu- 
lation, there  is  a  loss. 

The  student  should  guard  against  the  fallacy  of  assuming  that 
the  gains  from  surrenders  and  lapses  as  shown  in  the  gain  and  loss 
exhibit  of  the  annual  statement  blank  are  real  gains.  In  the  cal- 
culation of  these  so-called  "  gains  "  appearing  in  the  gain  and  loss 
exhibit  the  difference  between  the  surrender  value  and  the  legal  re- 
serve of  each  policy  surrendered  is  taken.  It  must  not  be  overlooked 
that  for  many  years  the  legal  reserve  can  be  made  up  only  by  in- 
roads upon  surplus  already  accumulated. 

Taking  the  form  of  loading  in  Formula  (2)  as  a  general  form 
Limited  Payment  ^^^  other  plans,  the  gross  premium  for  a  limited 
Life  payment  life  policy  with  premiums  limited  to  n 

Policies.         years  may  be  written  as  follows: 

1000.P,.,(1  4-  ^•)^  +  1.50  +  ''^^^|^_^-^^^^^^^"' 

K.^,  Kn,  K3,  and  K^  are  the  commission  ratel  for  the  first,  second 
to  the  ninth,  tenth  to  the  fifteenth  and  sixteenth  and  subsequent 
years  respectively.  It  will  be  noticed  that  the  formula  provides  for 
a  constant  annual  expense  of  $1.50  per  $1,000  after  the  policy  has 
become  paid  up. 

This  formula  has  been  applied  to  the  calculation  of  a  scale  of 
20-payment  life  premiums  upon  the  same  basis,  as  regards  mor- 
tality and  interest,  as  used  in  the  calculation  of  the  whole  life  pre- 
miums shown  in  Table  I.  The  constants  ^,,  K2,  K^  and  K^  have 
been  given  values  to  allow  for  commission  rates  of  40  per  cent,  in 
the  first  year,  7^  per  cent,  for  the  first  nine  renewals,  5  per  cent,  for 
the  next  five  renewals  and  3  per  cent,  collection  fee  thereafter.  The 
following  specimen  gross  premiums  result: 
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TABLE  V. 


Age. 

20  Payment  Life  Premiums  per  $1,000. 

20 
30 
40 

50 
60 

$18.80 

23.64 
31.51 

44.29 
66.07 

TABLE  VI. 
20-Payment  Life — Non-paeticipating  Annual  Premiums  pee  $1000. 


Age. 

Rate 
Table  V. 

Rate  Co.  A. 

Rate  Co.  B. 

Rate  Co.  C. 

Rate  Co.  D. 

Rate 
Co.  E. 

Average 
Rate,  5  Cos. 

20 

30 
40 
50 
60 

$18.80 
23.64 
31.51 
44.29 
66.07 

$20.72 
24.71 
31.37 
43.27 
65.24 

$20.79 
24.96 
31.71 
43.49 
65.42 

$20.88 
24.95 
31.73 
43.43 
66.43 

$22.09 

26.39 
32.92 
43.85 
64.52 

$21.85 

26.15 
32.65 
44.35 
66.85 

$21.27 
25.43 
32.08 
43.68 
65.69 

TABLE  VII. 
Test  op  Sufficiency  of  Premiums.     20-Payment  Life. 
Premium  $20.72  per  $1000. 


Age  20,  Gross 


Year. 

Expenses. 

Gross  Pre- 
mium Less 
Expense. 

Medi- 
cal. 

Commission. 

Management.                 Total. 

1 

2-10 

11-15 

16  and  after 

$3.00 

40%  =  $8.29 

7^%=   1.55 

5%=   1.04 

3%=     .62 

$1.50 +  (3%  =  .62) 
1.50 +  (3%  =  .62) 
1.50 +  (3%  =  .62) 
1.50 +  (3%  =  .62) 

$13.41 
3.67 
3.16 

2.74 

$  7.31 
17.05 
17.56 
17.98 

Accumulations  of  Gross  Premiums  Less  Expenses,  Compared  with  Net 
American  3-J  Per  Cent.  Eeserve. 


End  of 
Year. 

Accumulation  at  45i  %, 

Gross  Premiums  Less 

Expense. 

American 

3H  % 
Reserve. 

Amount  by  which 
Amer.  3^  %  Reserve 
Exceeds  Accumula- 
tions. 

Accumulation  at 
4M  %.  Gross  Pre- 
miums Less  Expense. 

1 

$   4.88 

$13.75 

$8.87 

$  4.85 

2 

19.37 

28.05 

8.68 

19.23 

3 

34.39 

42.91 

8.52 

34.07 

4 

50.03 

58.36 

8.33 

49.45 

5 

66.31 

74.44 

8.13 

65.38 

6 

83.26 

91.16 

7.90 

81.88 

7 

101.06 

108.55 

7.49 

99.12 

8 

119.75 

126.64 

6.89 

117.14 

9 

139.40 

145.46 

6.06 

135.99 

10 

160.05 

165.03 

4.98 

155.71 

11 

182.30 

185.39 

3.09 

176.86 

12 

205.68 

206.58 

.90 

199.00 

13 

230.27 

228.62 

222.16 

14 

256.08 

251.54 

246.36 

15 

283.17 

275.39 

271.62 

16 

312.05 

300.22 

298.46 

17 

342.34 

326.05 

326.46 

18 

374.12 

352.93 

355.67 

19 

407.45 

380.91 

386.16 

20 

442.41 

410.03 

417.96 
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An  examination  of  this  table  shows  that  the  premiums  for  ages 
20  and  30  fall  below  the  net  American  3^  per  cent,  premiums  by 
$1.92  and  $1.07  respectively.  Table  VI  shows  a  comparison  of  the 
premiums  in  Table  V  with  the  20-payment  life  premiums  of  the 
same  five  companies  selected  in  the  comparison  of  whole  life  pre- 
miums. 

An  examination  of  the  above  table  will  show  that  the  premiums 
derived  from  Formula  (3)  do  not  depart  very  much  from  the  aver- 
age premiums  now  in  use  except  that  at  the  younger  ages  they  fall 
short. 

In  Table  VII  is  given  a  test  of  the  sufficiency  of  the  20-payment 


TABLE  Yll— (continued). 

Test  of  Sufficiency  of  Premiums.    20-Payment  Life.    Age  30,  Gross 
Premium  $24.71  per  $1,000. 


Year. 

Expenses. 

Gross  Pre- 
mium Less 
Expense. 

Medical.       Commission. 

Management. 

Total. 

1 

2-10 

11-15 

16  and  after 

$3.00 

40%  =  $9.88 

71  %=   1.85 

5%=   1.24 

3%=     .74 

$1.50-1- (3%  =  .74) 
1.50  +  (3%  =  .74) 
1.50  +  (3%  =  .74) 
1.50+(3%  =  .74) 

$15.12 
4.09 
3.48 
2.98 

$  9.59 

20.62 
21.23 
21.73 

ACCUMUI/ATIONS  OF  GROSS  PREMIUMS  LESS  EXPENSES,  COMPARED  WITH  NET 

American  3^  Per  Cent.  Eeserve. 


Amount  by  which 

End  of 

Accumulation  at 

American 

Amer.  314%  Reserve 

Accumulation  at 

Year. 

4Ji%,  Gross  Premium 

3H% 

Exceeds  Accumula- 

4K%. Gross  Pre- 

Less Expense. 

Keserve. 

tion. 

miums  Less  Expense. 

1 

$  6.99 

$17.30 

$10.31 

$  6.95 

2 

24.99 

35.27 

10.28 

24.82 

3 

43.75 

53.94 

10.19 

43.36 

4 

63.38 

73.32 

9.94 

62.65 

5 

83.81 

93.46 

9.65 

82.63 

6 

104.99 

114.39 

9.40 

103.25 

7 

127.15 

136.12 

8.97 

124.71 

8 

150.33 

158.69 

8.36 

147.04 

9 

174.55 

182.12 

7.57 

170.26 

10 

199.87 

206.47 

6.60 

194.39 

11 

226.94 

231.75 

4.81 

220.11 

12 

255.23 

258.01 

2.78 

246.82 

13 

284.76 

285.29 

.53 

274.57 

14 

315.61 

313.63 

303.39 

15 

347.83 

343.07 

333.31 

16 

382.02 

373.67 

364.92 

17 

417.77 

405.45 

397.78 

18 

455.16 

438.48 

431.93 

19 

494.31 

472.81 

467.46 

20 

535.32 

508.49 

504.45 
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life  premiums  appearing  iu  Table  V  similar  to  the  test  made  in 
Table  IV  for  whole  life  premiums.  The  expenses  assumed  have 
been  the  same  as  those  for  which  provision  has  been  made  in  the 
loading.  The  gross  premiums  have  been  modified  at  ages  20  and 
30  to  bring  them  up  to  the  net  American  3J  per  cent,  standard. 

A  comparison  of  the  accumulations  at  4f  per  cent,  interest  ap- 
pearing in  Table  VII  with  reserves  discloses  the  fact  that  the  re- 
serve is  not  made  up  until  the  thirteenth  year  for  age  20,  the  four- 
teenth year  for  age  30,  the  eighteenth  year  for  age  40,  the  fifteenth 
year  for  age  50  and  the  thirteenth  year  for  age  60. 


TABLE  YIl— (continued). 

Test  of  Sufficiency  op  Premiums.    20-Payment  Life. 
Premium  $31.51  per  $1,000. 


Age  40,  Gross 


Year. 

Expenses. 

Gross  Pre- 

Medical. 

Commission.                  Management. 

Total. 

mium  Less 
Expense. 

1 

2-10 

11-15 

16  and  after 

$3.00 

40%  =  $12.60     $1.50+ (3%  =  .95) 

7J%=     2.36       1.50+ (3%  =  .95) 

5%=     1.57        1.50+(3%  =  .95) 

3%=       .94       1.50  + (3%  =  .95) 

$18.05 

4.81 
4.02 
3.39 

$13.46 
26.70 
27.49 
28.12 

Accumulations  of  Gross  Premiums  Less  Expenses,  C!ompaeed  with  Net 
American  3^  Per  Cent.  Reserve. 


End  of 
Year. 

Accumulation  at  4J%, 

Gross  Premiums  Less 

Expense. 

American 
Reserve. 

Amount  by  ^Tilch 
Amer.  3j%  Reserve 
Exceeds  Accumula- 
tion. 

Accumulation  at 
4i%.  Gross  Pre- 
miums Less  Expense. 

1 

$10.34 

$22.25 

$11.91 

$10.28 

2 

33.66 

45.30 

11.64 

33.43 

3 

57.72 

69.17 

11.45 

57.19 

4 

82.63 

93.88 

11.25 

81.66 

5 

108.21 

119.46 

11.25 

106.65 

6 

134.25 

145.93 

11.68 

131.96 

7 

161.25 

173.31 

12.06 

158.05 

8 

189.22 

201.62 

12.40 

184.93 

9 

218.22 

230.88 

12.66 

212.63 

10 

248.25 

261.10 

12.85 

241.15 

11 

280.23 

292.31 

12.08 

271.38 

12 

313.43 

324.55 

11.12 

302.56 

13 

347.92 

357.85 

9.93 

334.73 

14 

383.79 

392.27 

8.48 

367.97 

15 

421.12 

427.87 

6.75 

402.32 

16 

460.75 

464.74 

3.99 

438.55 

17 

502.18 

502.94 

.76 

476.14 

18 

545.60 

542.61 

515.23 

19 

591.24 

583.89 

555.97 

20 

639.37 

626.92 

598.56 
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Endowments. 


Formula  (2)  may  be  modified  for  endo\\Tiients,  and  the  resulting 
formula  for  an  «-year  endowment  (where  K^,  K^,  K^  and  K^  are 
the  commission  rates  for  the  first  year,  the  second 
to  the  ninth  years,  the  tenth  to  the  fifteenth  years 
and  the  years  subsequent  to  the  fifteenth,  respectively)  would  be 
as  follows : 

3 


1000P[.]„-  = 


1000  (_J^W^]±^a+^')^+-P^-H.  ^130. 


a[^ 


(4) 


.9; 


^W-'^W+n 


TABLE  \ll—{conUmied) . 

Test  op  Sufficiency  op  Premiums.    20-Payment  Life. 
Premium  $44.29  per  $1,000. 


Age  50,  Gross 


Year. 

Expenses. 

Gross  Pre- 
mium Less 
Expense. 

Medical. 

Commission. 

Management.            |    Total. 

1 

2-10 

11-15 

16  and  after 

$3.00 



40%  =  S17.71 

7|  %  =     3.32 

5%=     2.21 

3%=     1.33 

S1.50  +  (3%  =  1.33)  |S23.54 
1.50  +  (3%  =  1.33)        6.15 
1.50+(3%  =  1.33)  !      5.04 
1.50  +  (3%  =  1.33)  1      4.16 

S20.75 
38.14 
39.25 
40.13 

AcciTMxn/ATioNs  OP  GROSS  Premiums  Less  Expenses,  Compared  with  Net 
American  3^  Pee  Cent.  Reserve. 


End  of 
Year. 

Accumulation  at 

4Ji%,  Gross  Premiums 

Less  Expense. 

American 
Reserve. 

Amount  by  which 
Amer.  3)^%  Reserve 
Exceeds  Accumula- 
tion. 

Accumulation  at 

4K%.  Gross  Pre- 
miums Less  Expense. 

1 

S14.90 

$28.87 

$13.97 

$14.81 

2 

45.99 

58.43 

12.44 

45.65 

3 

77.33 

88.70 

11.37 

76.58 

4 

109.21 

119.68 

10.47 

107.86 

5 

141.21 

151.35 

10.14 

139.07 

6 

173.01 

183.74 

10.73 

169.87 

7 

205.63 

216.84 

11.21 

201.26 

8 

239.12 

250.70 

11.58 

233.28 

9 

273.55 

285.33 

11.78 

265.96 

10 

308.99 

320.77 

11.78 

299.35 

11 

346.73 

357.08 

10.35 

334.67 

12 

385.80 

394.34 

8.54 

370.94 

13 

426.39 

432.64 

6.25 

408.27 

14 

468.69 

472.11 

3.42 

446.81 

15 

512.98 

512.92 

486.74 

16 

560.56 

555.27 

529.27 

17 

611.00 

599.45 

573.85 

18 

664.83 

645.80 

620.85 

19 

722.76 

694.78 

670.80 

20 

785.66 

746.98 

724.34 
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Specimen  premiums  have  been  calculated  for  a  20-yeaT  endow- 
ment policy  by  Formula  (4)  where  K^  has  been  taken  equal  to  .30, 
K^  equal  to  .075,  K^  equal  to  .05  and  K^  equal  to 
.03.  That  is  to  say,  allowance  has  been  made  for 
a  commission  of  30  per  cent,  for  the  first  year,  7^ 
per  cent,  for  the  first  nine  renewals,  5  per  cent, 
for  the  next  five  renewals  and  3  per  cent,  thereafter.  The  table  of 
mortality  assumed  is  the  same  as  that  used  in  calculating  the  whole 


Specimen  20-Year 
Endowment 
Premiums. 


TABLE  VII- 

Test  of  Sufficiency  of  Premiums. 
Premiums  $6€ 


—  (continued). 

20-PAyMENT  Life, 
.07  per  $1,000. 


Age  60,  Gross 


Year. 

^''P^°«^-                                                         Oros«Pr«- 

Medi- 
cal. 

Commission. 

Management. 

mlum  Less 
Total.        Expense. 

1 

2-10 

11-15 

16  and  after 

$3.00 

40%  =  $26.44 

7^%=     4.96 

5%=     3.31 

3%=     1.98 

$1.50 +(3%  =  1.98) 
1.50+ (3%  =  1.98) 
1.50+ (3%  =  1.98) 
1.50+ (3%  =  1.98) 

$32.92  i    $33.15 
8.44 1     57.63 
6.79  1     59.28 
5.46 1     60.61 

Accumulations  of  Gross  Premiums  Less  Expenses,  Compared  with  Net 
American  3^  Per  Cent.  Reserve. 


Accumulation  at  4Ji  %, 

American 

Amount  by  which 
Amer.  3H  %  Reserve 

Accumulation  at 

Gross  Premiums  Less 

3M  % 

iH  %,  Gross  Pre- 

Expense. 

Reserve. 

tions. 

miums  Less  Expense. 

1 

$19.75 

$36.22 

$16.47 

$19.62 

2 

60.15 

72.64 

12.49 

59.67 

3 

99.39 

109.26 

9.87 

98.34 

4 

138.15 

146.04 

7.89 

136.29 

5 

175.68 

182.97 

7.29 

172.73 

6 

211.37 

220.01 

8.64 

207.06 

7 

247.49 

257.19 

9.70 

241.50 

8 

284.10 

294.52 

10.42 

276.06 

9 

321.34 

332.04 

10.70 

310.83 

10 

359.36 

369.84 

10.48 

345.88 

11 

400.21 

408.03 

7.82 

383.17 

12 

442.58 

446.82 

4.24 

421.25 

13 

486.89 

486.54 

460.40 

14 

533.71 

527.64 

501.00 

15 

583.83 

570.69 

543.55 

16 

639.77 

616.41 

590.22 

17 

701.61 

665.73 

640.64 

18 

771.28 

719.86 

•\ 

696.07 

19 

851.40 

780.47 

758.28 

20 

945.53 

849.97 

829.64 
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life  and  20-payment  life  premiums,  and  the  rate  of  interest  used  is 
as  before  4^  per  cent.  The  resulting  premiums  are  shown  in  Table 
VIII. 

In  Table  IX  the  above  premiums  are  compared  with  the  20-year 
endowment  premiums  of  the  same  five  companies  previously  selected 
in  similar  comparisons. 

It  will  be  noted  that  the  premiums  now  in  use  closely  approx- 
imate the  premiums  deduced  from  Formula  (4).  In  Table  X  is 
given  a  test  of  the  sufficiency  of  the  gross  premiums  appearing  in 

TABLE  VIII. 


Age. 

20- Year  Endowment  Premiums  per  $1,000. 

20 

$39.93 

30 

40.52 

40 

43.04 

50 

50.22 

60 

67.51 

Table  VIII  similar  to  the  tests  for  whole  life  and  limited  payment 
premiums  made  in  Tables  IV  and  VII.  It  will  be  noted  that  the 
American  3^  per  cent,  reserve  is  made  up  in  about  thirteen  years 
when  4f  per  cent,  interest  is  assumed  to  be  earned. 

TABLE  IX. 

20-Yeae  Endowment.    Non-Participating  Annual  Premiums  per  $1000. 


Rate 

Rate 

Rate 

Rate 

Rate 

Rate 

Average 

Age. 

Table  VIII. 

Co.  A. 

Co.  B. 

Co.  C. 

Co.  D. 

Co.  E. 

Rate  5  Cos. 

20 

S39.93 

$40.26 

$40.32 

$40.21 

$4,100 

$40.75 

$40.51 

30 

40.52 

40.89 

40.95 

40.84 

41.78 

41.55 

41.20 

40 

43.04 

42.62 

43.11 

42.99 

43.77 

43.50 

43.20 

50 

50.22 

49.25 

49.68 

49.46 

49.72 

50.30 

49.68 

60 

67.51 

67.20 

67.63 

67.82 

66.39 

68.75 

67.56 

Some  of  the  younger  companies  provide  in  their  policy  contracts 
that  the  first  year's  insurance  shall  be  term  insurance.     This  en- 
ables them  to  avoid  putting  up  the  full  level  pre- 

mium  legal  reserve  and  yet  comply  with  the  law. 
Insurance.  »  j  l  j 

Although  the  policy  calls  for  the  same  premium 
each  year,  yet;,  according  to  its  terms,  the  first  year's  insurance  is 
term  insurance  and  the  level  premium  reserve  for  the  life  or  en- 
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dowment  insurance  starts  at  the  beginning  of  the  second  year. 
Consequently,  the  valuation  loading  in  the  first  year  is  the  dif- 
ference between  the  gross  premium  and  the  premium  for  one  year's 
term  insurance  at  age  at  entry. 

How  necessary  it  is  to  give  some  relief  to  the  young  company 
from  the  full  level  legal  reserve  requirements  is  evident  from  the 
illustrations  that  have  been  given,  in  which  it  has  been  shown  that 
the  reserve  is  not  made  up,  generally  speaking,  under  the  principal 
plans  of  insurance  until  about  the  fifteenth  year.    The  full  prelim- 


TABLE  X. 

Test  op  Sufficiency  of  Premiums.    20-Year  Endowment. 
Premium  $39.98  per  $1000. 


Age  20,  Gross 


Year. 

Expenses. 

Gross  Pre- 
mium Less 
Expense. 

Medical. 

Commission. 

Management. 

Total. 

1 

2-10 

11-15 

16  and  after 

$3.00 

30%  =  $11.98 

71  %=     2.99 

5%=     1.99 

3%=     1.20 

$1.50 +  (3%  =  1.20) 
1.50 +  (3%  =  1.20) 
1.50+ (3%  =  1.20) 
1.50+(3%  =  1.20) 

$17.68 
5.69 
4.69 
3.90 

$22.25 
34.24 
35.24 
36.03 

Accumulations  of  Gross  Premiums  Less  Expenses,  Compared  with  Net 
American  3^  Per  Cent.  Eeserve. 


End  of 
Year. 

Accumulation  at 

41%,  Gross  Premiums 

Less  Expense. 

American 

3J% 
Reserve. 

Amount  by  Which 
Amer.  3J%  Reserve 
Exceeds  Accumula- 
tion. 

Accumulation  at 
H%,  Gross  Pre- 
miums Less  Expense. 

1 

$  20.57 

$32.71 

$12.14 

$  20.47 

2 

53.93 

66.79 

12.86 

53.56 

3 

88.81 

102.29 

13.48 

87.98 

4 

125.34 

139.29 

13.95 

123.87 

5 

163.61 

177.84 

14.23 

161.28 

6 

203.71 

218.02 

14.31 

200.29 

7 

245.87 

259.90 

14.03 

241.10 

8 

290.19 

303.55 

13.36 

283.80 

9 

336.81 

349.05 

12.24 

328.50 

10 

385.85 

396.50 

10.65 

375.30 

11 

438.48 

445.97 

7.49 

425.33 

12 

493.85 

497.56 

3.71 

477.71 

13 

552.10 

551.38 

532.55 

14 

613.35 

607.52 

589.94 

15 

677.78 

666.10 

650.02 

16 

746.39 

727.23 

713.73 

17 

818.58 

791.05 

780.45 

18 

894.54 

857.69 

850.30 

19 

974.52 

927.28 

923.48 

20 

1058.74 

1000.00 
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inary  term  method  makes  an  excessive  allowance  in  valuation  for 
the  cost  of  procuring  business  on  the  higher  premium  plans,  and 
modifications  of  it  have  been  adopted  by  many  of  the  young  com- 
panies.   Laws  have  been  passed  in  some  states  restricting  its  use. 

The  subject  will  not  be  discussed  here  further  because  competi- 
tion naturally  largely  governs  those  companies  using  this  method 
of  valuation  in  the  determination  of  their  gross  premium  rates. 
The  form  of  valuation  does  not,  generally  speaking,  affect  gross 
premiums.    But  the  adoption  of  a  preliminary  term  method  of  val- 


TABLE  X — (continued). 

Test  of  Sufficiency  of  Premiums.    20- Year  Endowment. 
Premium  $40.52  per  $1000. 


Age  30,  Gross 


Year. 

Expenses. 

Gross  Pre- 
mium Less 
Expense. 

Medl-         „         ,    , 
ical.           Commission. 

Management. 

Total. 

1 

2-10 

11-15 

16  and  after 

$3.00 

30%  =$12.16 

7^  %  =     3.04 
5  %  =     2.03 
3%=     1.22 

$1.50-H(3%  =  1.21) 
1.50-|-(3%  =  1.21) 
1.50+(3%  =  1.21) 
1.50  +  (3%  =  1.21) 

$17.87 
5.76 
4.74 
3.93 

$22.65 
34.77 
35.78 
36.59 

Accumulations  of  Gross  Premiums  Less  Expenses,  Compared  with  Net 
American  3i  Per  Cent.  Eeserve. 


End  ol 

Accumulation  at  45i  %, 

American 

Amount  by  which 
Amer.  3H  %  Reserve 

Accumulation  at 

Year. 

Gross  Premiums 

3}4  % 

Exceeds  Accumula- 

4Ji %.  Gross  Pre- 

Less Expense. 

Reserve. 

tion. 

miums  Less  Expense. 

1 

$  20.71 

$32.74 

$12.03 

$  20.61 

2 

54.30 

66.84 

12.54 

53.92 

3 

89.47 

102.35 

12.88 

88.63 

4 

126.35 

139.32 

12.97 

124.86 

5 

164.95 

177.83 

12.88 

162.60 

6 

205.29 

217.95 

12.66 

201.84 

7 

247.64 

259.74 

12.10 

242.82 

8 

292.08 

303.29 

11.21 

285.63 

9 

338.74 

348.67 

9.93 

330.34 

10 

387.71 

395.98 

8.27 

377.05 

11 

440.20 

445.29 

5.09 

426.90 

12 

495.34 

496.74 

1.40 

479.01 

13 

553.27 

550.41 

533.48 

14 

614.19 

606.42 

590.46 

15 

678.28 

664.91 

650.11 

16 

746.63 

726.02 

713.44 

17 

818.68 

789.89 

779.86 

18 

894.71 

856.71 

849.57 

19 

975.06 

926.67 

922.85 

20 

1060.09 

1000.00 
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■uation  or  of  a  modified  form  thereof  does  enable  the  young  com- 
pany to  write  business  at  rates  that  it  would  otherwise  be  unable 
to  quote  unless  it  had  a  large  surplus  available  from  which  to  draw 
while  building  up  its  business  to  meet  the  full  level  reserve  require- 
ments. On  the  other  hand,  a  company  reserving  upon  the  prelim- 
inary term  basis  finds  that  in  following  the  rule  of  not  quoting  a 
gross  premium  below  its  valuation  net  premium  its  rates  are  liable 
to  be  higher  at  the  young  ages  at  entry  than  the  rates  of  companies 
valuing  upon  the  full  level  reserve  standard.    They  will  be  higher 


TABLE  X — {contki'ued). 

Test  of  Sufficiency  of  Premiums.    20-Teae.  Endowment. 
Premium  $43.04  per  $1000. 


Age  40,  Gross 


Year. 

Expenses. 

Gross  Pre- 
mium Leas 
Expense. 

Medical. 

Commission.                  Management. 

Total. 

1 

2-10 

11-15 

16  and  after 

$3.00 

30%  =$12.91 

7^%=     3.23 
5%=     2.15 
3%=     1.29 

$1.50  +  (3%  =  1.30) 
1.50  + (3%  =  1.30) 
1.50 +  (3%  =  1.30) 
1.50  + (3%  =  1.30) 

$18.71 
6.03 
4.95 
4.09 

$24.33 
37.01 
38.09 
38.95 

Accumulations  of  Gross  Premiums  Less  Expenses,  Compared  with  Net 
American  3^  Per  Cent.  Reserve. 


Amount  by  which 

End  ol 

Accumulations  at 

American 

Amer.  3>^%  Reserve 

Accumulations  at 

Year. 

4?i%,  Gross  Premiums 

3M% 

Exceeds  Accumula- 

4Ji%, Gross  Pre- 

Less Expense. 

Reserve. 

tion. 

miums  Less  Expense. 

1 

$  21.77 

$33.15 

$11.38 

$  21.65 

2 

56.55 

67.59 

11.04 

56.15 

3 

92.70 

103.38 

10.68 

91.82 

4 

130.36 

140.58 

10.22 

128.81 

5 

169.43 

179.23 

9.80 

166.97 

6 

209.78 

219.41 

9.63 

206.17 

7 

251.94 

261.16 

9.22 

246.93 

8 

296.00 

304.57 

8.57 

289.29 

9 

342.09 

349.71 

7.62 

333.36 

10 

390.33 

396.66 

6.33 

379.24 

11 

442.03 

445.52 

3.49 

428.20 

12 

496.32 

496.40 

.08 

479.32 

13 

553.39 

549.46 

532.75 

14 

613.52 

604.86 

588.72 

15 

676.99 

662.78 

647.44 

16 

745.08 

723.45 

710.13 

17 

817.35 

787.16 

776.26 

18 

894.30 

854.21 

846.23 

19 

976.52 

925.01 

920.53 

20 

1064.71 

1000.00 
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where  the  gross  premiums  of  the  companies  reserving  upon  the  full 
level  reserve  basis  are  the  net  premiums  according  to  their  valuation 
standard. 

An  alternative  plan  for  calculating  gross  limited  payment  life 
premiums  will  be  to  commute  the  gross  pre- 
miums for  a  life  policy  payable  throughout  life 
to  equivalent  premiums  payable  for  the  num- 
ber of  years  to  which  premium  payments  is 
limited. 


Alternative 

Formula  for 

Limited  Payment 

Life  Policies. 


TABLE  X — {continued). 

Test  of  Sufficiency  of  Premiums.    20-Year  Endowment.    Age  50,  Gross 
Premium  $50.22  per  $1000. 


Year. 

Expenses. 

Gross  Pre- 
mium Less 
Expense. 

Medical. 

Commission. 

Management. 

Total. 

1 

2-10 

11-15 

16  and  after 

$3.00 

30%  =$15.07 

71  %=     3.77 
5%=     2.52 
3%=     1.51 

$1.50  +  (3%  =  1.51) 
1.50+(3%  =  1.51) 
1.50  +  (3%  =  1.51) 
1.50-F(3%  =  1.51) 

$21.08 

6.78 
5.53 
4.52 

$29.14 
43.44 
44.69 
45.70 

Accumulations  of  Gross  Premiums  Less  Expenses,  Compared  with  Net 
American  3*  Per  Cent.  Reserve. 


End  of 

Accumulation  at 

American 

Amount  by  Which 
Amer.  3J%  Reserve 

Accumulation  at 

Year. 

4|%,  Gross  Premiums 

3^% 

Exceeds  Accumula- 

4J  %,  Gross  Pre- 

Less Expense. 

Reserve. 

tion. 

miums  Less  Expense. 

1 

$  23.75 

$34.79 

$11.04 

$  23.62 

2 

60.95 

70.58 

9.63 

60.50 

3 

98.80 

107.39 

8.59 

97.83 

4 

137.62 

145.28 

7.66 

135.90 

5 

177.06 

184.26 

7.20 

174.35 

6 

216.88 

224.39 

7.51 

212.93 

7 

258.13 

265.73 

7.60 

252.65 

8 

300.95 

308.36 

7.41 

293.63 

9 

345.48 

352.38 

6.90 

335.97 

10 

391.92 

397.92 

6.00 

379.83 

11 

441.84 

445.12 

3.28 

426.70 

12 

494.28 

494.18 

475.59 

13 

549.60 

545.33 

526.79 

14 

608.25 

598.89 

580.63 

15 

670.77 

655.22 

637.56 

16 

738.93 

714.79 

699.22 

17 

812.59 

778.20 

765.28 

18 

892.78 

846.20 

836.59 

19 

980.83 

919.72 

914.21 

20 

1078.40 

1000.00 

26 
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By  this  method  the  gross  premiums  for  an  n-year  limited  pay- 
ment life  policy  will  be  determined  from  the  gross  premiums  for  a 
life  policy  by  the  following  formula : 


n-t    [x]   ~~    -t^lxl  X 


(5) 


The  commutation  function  — ^  may  be  calculated  upon  the 

same  table  of  mortality  used  in  the  calculation  of  tJhe  wh>ole  life 
premiums  and  at  the  same  rate  of  interest. 


TABLE  X— (continued). 

Test  OP  Sufficiency  OP  Pkemiums.    20- Yeab,  Endowment.    Age  60,  Gross 
Peemium  $67.51  PER  $1000. 


Year. 

Expenses. 

Gross  Pre- 
mium Less 
Expense. 

Medi- 
cal. 

Commission. 

Management. 

Total. 

1 

2-10 

11-15 

16  and  after 

$3.00 

30%  =  $20.25 

71  %=     5.06 

5%=     3.38 

3%=     2.03 

$1.50+(3%  =  2.03) 
1.50+ (3%  =  2.03) 
1.50+(3%  =  2.03) 
1.50+(3%=2.03) 

$26.78 
8.59 
6.91 
5.56 

$40.73 
58.92 
60.60 
61.95 

Accumulations  of  Gross  Premiums  Less  Expenses,  Compabjed  with  Net 
American  3i  Per  Cent.  Eeserve. 


Amount  by  which 

End  of 

Accumulation  at 

American 

Amer.  3H  %  Reserve 

Accumulation  at 

Year. 

45i  ^ ,  Gross  Premiums 

3H% 

Exceeds  Accumula- 

4Ji %,  Gross  Pre- 

Less Expense. 

Reserve. 

tion. 

mium  Less  Expense. 

1 

$  27.81 

$38.13 

$10.32 

$  27.64 

2 

70.16 

76.60 

6.44 

69.59 

3 

111.55 

115.41 

3.86 

110.34 

4 

152.67 

154.56 

1.89 

150.57 

5 

192.83 

194.05 

1.22 

189.55 

6 

231.50 

233.91 

2.41 

226.73 

7 

270.97 

274.17 

3.20 

264.36 

8 

311.36 

314.93 

3.57 

302.52 

9 

352.89 

356.29 

3.40 

341.34 

10 

395.82 

398.42 

2.60 

381.02 

11 

442.38 

441.55 

423.67 

12 

491.39 

486.03 

467.97 

13 

543.49 

532.36 

514.39 

14 

599.55 

581.22 

563.56 

15 

660.70 

633.47 

616.32 

16 

729.99 

690.22 

675.31 

17 

808.13 

752.90 

740.70 

18 

897.89 

823.44 

814.53 

19 

1003.06 

904.54 

899.61 

20 

1128.84 

1000.00 
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This  method  of  determining  gross  premiums  for  limited  payment 
life  policies  will  be  justified  provided  the  present  value  of  the  com- 
missions upon  a  limited  payment  life  policy  is  approximately  equal 
to  the  present  value  of  the  commissions  upon  a  whole  life  policy 
issued  at  the  same  age.  In  fact,  if  the  present  values  of  the  com- 
missions on  the  two  plans  are  identical,  then  formula  (5)  will  give 
the  same  results  as  formula  (3). 

As  the  benefit  granted  to  the  policyholder,  namely,  payment  of 
the  sum  insured  on  death,  is  identical  under  a  whole  life  policy  and 
under  a  limited  payment  life  policy,  it  seems  only  proper  that  the 
two  policies  should  be  issued  for  considerations  of  equivalent  value. 

Similarly  the  gross  premium  for  a  i-year  endowment  policy  with 
Limited  Payment  premiums  limited  to  n  years  may  be  calculated 
Endowment  from  the  gross  premium  for  a  /-year  endowment 
Policies.         policy  with  level  premiums  as  follows: 

nPi^yn  =  P[^]T\  X ;   —■  (6) 

a[x]„i 

The  application  of  the  above  formulas  will  eliminate  all  possible 
anomalies  at  the  older  ages  between  limited  payment  policies  and 
corresponding  policies  with  premiums  payable  throughout  their 
term. 

Modifying  formula  (3)  for  a  single  payment  life  policy  the 
formula  will  be 

^  I  lOOO^i.id  +iy  +  m  +  C^Y         (7) 

where  m  is  the  medical  fee  per  $1,000  of  insurance,  C  the  constant 
charge  each  year  for  general  management  expenses  and  Tc  the  frac- 
tion representing  the  percentage  of  the  gross  premium  to  meet  com- 
mission, premium  state  tax  and  other  initial  expenses  involved  in 
issuing  a  policy. 

For  an  w-year  single  payment  endowment  the  corresponding 
formula  will  be 

1      [  1000[(Af M  -  ^M^Jd  +  ^)^  +  I>fxH.] 

To  C  may  be  given  the  same  value  as  in  formulas  for  other  plans 
of  insurance.    The  value  .08  would  seem  to  be  a  reasonable  one  to 


Single  Payment 
Policies, 


(8) 
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assign  to  A;  if  a  5  per  cent,  commission  is  payable.  Formulas  (7) 
and  (8)  would,  with  these  values  assigned,  allow  for  management 
expenses  of  3  per  cent,  of  the  premium,  together  with  a  constant  of 
$1.50  per  annum  per  $1,000  of  insurance. 

With  the  value  .08  assigned  to  h,  1.50  to  C  and  3  to  m  the  appli- 
cation of  the  formulas  (7)  and  (8)  to  the  net  rates  based  upon  the 
same  table  of  mortality  and  the  same  rate  of  interest  used  in  pre- 
vious examples  will  give,  in  general,  rates  of  gross  premiums  below 
the  net  valuation  premiums  calculated  upon  the  American  Expe- 
rience Table  of  Mortality  and  3|  per  cent,  interest  up  to  about  age 
50.  The  largest  non-participating  companies  quote  the  net  Amer- 
ican 3-|  per  cent,  premiums  as  tlieir  gross  rates  for  single  payment 
policies. 

Formula  (3)  may  be  written  in  general  terms  as  follows: 

77? 

lOOOP+C'-f- 

Other  Policy     lOOOP' =  7^— i rj^ 1 .     (9) 

Forms.  ^^ '  1 1^  '"■'^2  *  1 1 9a 

n      7^  +i^3-io!5a+i^4-i5|a 

(1 -/.')-  ^ 

In  this  formula  yearly  management  expenses  are  represented  by 
a  constant  of  C  per  $1,000  and  of  k  per  unit  of  g*ross  premium. 
The  symbol,  m,  denotes  the  medical  fee  per  $1,000  and  K^,  K^,  K^ 
and  K^  the  commission  rates  for  the  first,  second  to  the  tenth, 
eleventh  to  the  fifteenth  and  the  sixteenth  and  subsequent  years 
respectively. 

This  formula  may  be  applied  to  joint  life,  joint  endowment,  in- 
creasing life  and  increasing  endowment  policies  and  to  other  forms. 

The  monthly  income  plan  has  become  an  important  class  of  busi- 
ness. The  gross  premiums  quoted  for  policies  of  this  class  are  the 
corresponding  gross  premiums  for  policies  payable  in  one  sum  for 
an  amount  equivalent  to  the  commuted  value  of  the  instalments 
calculated  at  the  valuation  rate  of  interest. 

If  the  policy  provides  for  the  continuation  of  the  monthly  income 
during  the  lifetime  of  the  beneficiary  beyond  the  fixed  period  dur- 
ing which  the  income  is  guaranteed,  the  extra  premium  for  the  con- 
tinuous feature  may  be  determined  from  the  net  premium  for  the 
benefit,  but  it  will  be  necessary  to  provide  only  the  percentage  load- 
ing. This  will  also  be  the  correct  method  of  loading  the  extra  pre- 
miums for  the  total  and  permanent  disability  benefits  now  widely 
incorporated  in  the  policies  of  companies. 
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As  two-life  contingencies  are  involved  in  the  calculation  of  the 
extra  premiums  for  the  continuous  feature  in  continuous  monthly 
income  policies,  commutation  columns  upon  the  table  of  mortality 
and  at  the  rate  of  interest  used  in  the  calculation  of  premiums  for 
regular  plans  will  not  always  be  available  and  their  preparation 
may  involve  much  labor.  Typical  premiums  may,  however,  be  cal- 
culated. A  practical  device  will  be  to  derive  from  these  a  rate  of 
loading  which  when  applied  to  the  valuation  net  premium  for  the 
benefit  or  the  net  premium  of  any  standard  table  upon  which  values 
are  available  will  give  results  approximately  equivalent  to  the  pre- 
miums calculated  upon  a  more  scientific  basis.  By  the  imposition 
of  this  loading  upon  the  net  premiums  available  a  scale  of  gross 
premiums  may  be  obtained. 

Short-term  policies  require  special  consideration.  Policies  issued 
for  five  or  ten  years,  as  is  the  usual  custom,  generally  carry  the 

right  of  conversion  at  any  time  during  their  term 
Term  jo 

Insurance  ^°  ^  level  premium  plan.  Some  policies  also  pro- 
vide for  the  right  of  renewal  for  successive  terms. 
Convertible  term  insurance  is  a  popular  plan  and  it  is  freely  issued 
by  some  companies.  The  low  premiums  are  attractive  and  the  ap- 
parent low  cost  is  used  as  an  argument  to  place  the  insurance. 
Every  endeavor  is  made  to  convert  it  at  a  later  date  to  life  or  en- 
dowment insurance. 

When  term  insurance  is  sold  in  this  way,  it  is  doubtful  whether 
selection  is  exercised  in  a  material  degree  by  the  insured  against. 
the  company  at  the  time  the  insurance  is  effected.  The  published 
experiences  of  several  companies  indicate  that  by  careful  medical 
selection  a  company  can  eliminate  the  poor  risks  amongst  ap- 
plicants for  term  insurance  at  the  outset  as  successfully  as  amongst, 
applicants  for  higher-priced  plans. 

On  the  other  hand,  when  there  is  granted  in  the  policy  an  option 
to  convert,  there  seems  to  be  ground  for  anticipating  a  selection  by 
the  insured  against  the  insuring  company  in  the  exercise  of  this 
option.  In  the  policies  of  some  companies,  an  attempt  is  made  to 
minimize  this  factor  by  limiting  the  period  in  which  the  option  to 
convert  may  be  exercised  to  a  term  of  years  less  than  that  for  which 
the  term  policy  is  issued.  An  example  of  this  is  the  case  of  a  five 
year  term  policy  issued  with  the  option  to  convert  to  a  level  pre- 
mium plan  at  any  time  within  four  years  of  date  of  issue. 

The  danger  of  selection  being  exercised  against  the  company  is. 
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increased  if  an  option  to  renew  for  successive  periods  is  a  part  of 
the  contract. 

Formula  (10)  is  the  modification  of  the  general  formula  when 
applied  to  term  insurance : 

1000P;iH= KB    +K(N -T     V     ^^0) 

/i         7x        Aiiy[x]  j- A2UV  [x]+l~  iV  rxi-t-nj 
(1  -  ^) M ZTm 

iV|;,]    —  iV[x]+» 

To  m,  the  medical  fee,  may  be  given  a  value  somewhat  less  than 
that  assigned  in  previous  examples.  The  average  policy  under  the 
term  plan  will  be  for  a  greater  amount  than  the  average  policy 
under  higher  premium  plans.  If  tlie  average  term  policy  is  for 
$4,000,  then  1.50  will  be  a  suitable  value  for  m.  To  K^  and  K^ 
will  be  given  values  corresponding  to  the  commission  rates  for  the 
first  and  subsequent  policy  years,  respectively. 

In  short-term  insurance  the  interest  rate  is  a  negligible  factor, 
so  that  excess  interest  earned  over  rate  assumed  in  calculation  of 
premium  will  not  afford  any  appreciable  profit.  Consequently,  it 
will  be  justifiable  to  assign  somewhat  higher  values  to  the  con- 
stants for  management  expenses  than  are  assigned  to  them  for 
other  plans.  It  is  suggested  that  if  k  be  given  the  value  .03  a^ 
before,  then  C  might  be  given  the  value  of  2.50  instead  of  1.50. 

If  the  right  to  convert  to  a  level  premium  plan  is  a  part  of  the 
insurance  contract,  a  further  provision  should  be  made  in  the  pre- 
mium for  the  selection  that  is  likely  to  be  exercised  against  the 
company  by  the  insured. 

Considering  the  case  of  an  n-year  term  policy  that  may  be  con- 
verted at  the  option  of  the  insured  to  the  whole  life  plan  at  the  end 
of  n  years  without  medical  examination,  the  premium  that  will  be 
charged  upon  conversion  will  be  Pix+n-\  as  against  the  premium  of 
P[a-]+n,  which  theoretically  would  be  charged  if  there  were  no  such 
option. 

The  extra  premium  for  the  option  is  accordingly, 

{Plx]+n—  P[x+n])  ^      —.  (11) 

It  is  to  be  noted  that  the  fact  that  all  select  lives  may  not  con- 
vert does  not  invalidate  the  formula  because,  theoretically,  no  loss 
or  gain  is  involved  whether  any  life  which  happens  to  be  select  at 


PKEMIUMS  FOR  NON-PARTICIPATING  LIFE  INSURANCES. 


407 


the  end  of  n  years  converts  or  lapses,  since  a  select  premium  is 
charged  at  conversion. 
Formula  (11)  reduces  to 

which,  if  the  benefits  of  selection  vanish  in  n  years, 

This  is  the  extra  premium  for  the  option  of  conversion,  so  that 
the  premium  for  an  n-year  term  policy  with  option  to  convert  to 
the  whole  life  plan  at  the  end  of  the  term  is  given  by  formula, 


M 


[^1 


[x+n]^  x+n 


N, 


Nx 


(12) 


[x]         -i's+n 

Formula  (12)  has  been  used  in  computing  the  net  premiums  for 
a  five-year  term  policy  convertible  to  a  whole  life  policy  at  the  end 
of  the  term.  These  premiums  appear  in  Table  XI  compared  with 
the  net  premiums  for  the  same  policy  without  the  right  of  conver- 
sion. The  A.M.  Select  Table  of  Mortality  has  been  used  in  their 
calculation  with  4|  per  cent,  interest. 

TABLE  XI. 

Net  5-Yeae,  Term  Peemiums  per  $1000. 


with  Option  of  Conversion  to  Whole 

Age. 

Lile  Plan  at  End  of  5  Years. 

Non-convertible. 

20 

$  3.89 

$  3.47 

30 

4.32 

3.76 

40 

6.44 

5.24 

50 

13.36 

10.50 

60 

29.96 

23.77 

The  formulas  that  have  been  devised  to  provide  for  the  value  of 
the  option  in  term  policies  to  convert  to  other  plans  cannot  be  con- 
sidered entirely  satisfactory.  The  assumption  made  in  the  calcu- 
lation of  the  above  premiums  for  a  five-year  term  policy  with  the 
option  to  convert  at  the  end  of  five  years  is  that  all  impaired  lives 
will  convert  their  policies.  This  is  not  necessarily  in  accordance 
with  fact.  At  the  same  time  an  examination  of  what  the  extra  cost 
would  be  under  the  most  unfavorable  circumstances  possible  is 
helpful. 
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In  the  example  taken,  the  extra  premium  for  the  right  of  con- 
version iS;  at  the  higher  ages,  approximately  a  percentage  of  the 
premium  for  a  non-convertihle  term  policy. 

The  premium  for  a  convertible  term  policy  should  certainly  con- 
tain a  margin  from  which,  in  the  early  years,  a  surplus  may  he 
accumulated  to  meet  the  selection  that  is  likely  to  he  exercised  by 
policyholders  upon  conversion.  An  examination  of  the  application 
of  the  theoretical  formula  that  provides  for  the  right  of  conversion 
seems  to  indicate  that  this  margin  should  be  in  the  form  of  a  per- 
centage of  the  premium  rather  than  in  the  form  of  a  constant. 

Specimen  premiums  have  been  calculated  for  a  five-year  con- 
vertible term  policy  by  formula  (10).  To  the  constants  have  been 
given  the  same  values  as  suggested  for  a  five-year  non-convertible 
policy,  except  that  to  h  has  been  assigned  the  value  .13  instead  of 
.03.  The  same  table  of  mortality  and  rate  of  interest  have  been 
used  as  in  previous  examples.  The  resulting  specimen  premiums 
are  as  follows : 

TABLE  xn. 


Age. 

Specimen  5- Year  Convertible  Term  Premium  per 
$1,000  by  Formula  (10). 

20 
30 
40 
50 
60 

$  8.32 

8.71 

10.69 

17.72 

35.51 

Further  consideration  must  be  given  to  term  policies  that  are  re- 
newable for  successive  periods.  If  the  renewals  are  effected  under 
the  same  scale  of  premium  rates  as  that  under  which  the  policies 
are  originally  issued,  then  clearly  the  premium  charged  for  the  orig- 
inal period  should  be  sufiicient  for  renewals  upon  lives  of  the  same 
attained  age. 

If  all  exercise  the  option  of  renewal,  then  it  is  clear  that  they 
will  experience  the  ultimate  rate  of  mortality  after  the  period 
during  which  the  effects  of  selection  lasted  had  expired.  If  the 
holders  of  renewable  term  policies  exercise  selection  against  the 
company  in  renewing  their  policies,  then  there  will  be  experienced 
a  rate  of  mortality  above  the  ultimate  rate. 

In  calculating  the  gross  premiums  for  a  renewable  term  policy  a 
table  of  mortality  based  upon  experience  under  the  renewals  of 
such  policies  may  be  used  if  available.    In  the  absence  of  it  the  same 
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mortality  table  may  be  employed  as  is  used  for  other  plans  of  insur- 
ance, except  that  the  ultimate  should  be  used  instead  of  the  select. 
Furthermore,  an  additional  loading  should  be  included  to  com- 
pensate for  the  selection  that  is  likely  to  be  exercised  upon  renewal 
dates. 
The  formula  for  a  renewable  ?i-year  term  policy  reduces  to 

Specimen  premiums  have  been  calculated  by  this  formula  using 
the  same  table  of  mortality  and  the  same  rate  of  interest  as  hereto- 
fore. To  C  has  been  assigned  the  value  2.50.  To  h  has  been  as- 
signed the  value  .18  which  allows  for  5  per  cent,  commission  and  13 
per  cent,  for  such  management  expenses  as  are  assessed  as  a  per- 
centage of  the  premium  and  for  a  margin  to  meet  adverse  selection 
likely  to  be  exercised  against  the  company. 

TABLE  XIII. 


Age. 

Specimen  5-Year  Renewable  Term  Premium 
per  $1,000  by  Formula  (13). 

20 
30 
40 
50 
60 

$  7.94 

8.47 
10.86 
19.29 
40.58 

The  above  premiums  by  formula  (13)  for  a  five-year  renewable 
term  policy  fall  below  the  specimen  premiums  appearing  in  Table 
XII  for  a  five-year  convertible  term  policy,  at  the  younger  ages. 
Of  course,  in  practice  a  modification  of  them  would  have  to  be  made 
to  bring  them  up  to  the  five-year  convertible  term  premiums. 

Some  companies  renew  term  policies  under  a  higher  scale  of  pre- 
miums than  that  under  which  they  are  originally  issued.  In  such 
event  the  premium  to  be  charged  for  the  first  term  might  be  calcu- 
lated in  the  way  described  for  premiums  for  convertible  but  non- 
renewable term  policies. 
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Principles  Involved  in  Comparing  Mortality  Ta- 
bles, WITH  Application  to  Certain  Modern 
Tables,  and  to  Historical  Survey  of 
Connecticut  Mutual  Ultimate 
Mortality. 

v 

BY 
H.  I.  B.  RICE. 

A  great  deal  has  been  written  from  time  to  time  on  the  various 
phases  of  the  subject  of  mortality,  all  with  the  object  of  making  an 
estimate  of  the  future  from  the  experience  of  the  past.  As  condi- 
tions affecting  mortality  are  constantly  changing,  the  subject  will 
probably  never  be  exhausted,  but  new  facts  will  constantly  be  com- 
ing to  light  as  evidences  of  the  direction  af  such  change. 

It  seems  to  the  writer  that  valuable  facts  and  figures  have  been 
placed  before  us  by  the  American-Canadian  Mortality  Investigation 
(1900-1915)  and  the  papers  on  recent  mortality  of  individual 
companies  which  make  desirable  a  further  study  of  mortality  at 
this  time.  The  contribution  of  each  company  included  in  the 
before  mentioned  investigation  furnishes  homogeneous  data  for  the 
basis  of  further  analysis,  and  it  was  with  the  purpose  of  compari- 
son, first,  with  the  Mutual  Benefit  contribution  to  such  investiga- 
tion as  presented  by  Mr.  Papps  before  the  Society  in  1917  and, 
second,  with  the  new  AM^^^  table — the  product  of  such  investiga- 
tion— that  the  Connecticut  Mutual  has  drawn  off  separately  and 
graduated  its  own  data  as  furnished  for  that  investigation. 

i.  compaeison  of  connecticut  mutual  with  mutual  benefit 

Experience. 

This  comparison  is  presented  because  the  age  and  history  of  the 
two  companies  compared  are  so  nearly  alike  and  the  mortality  ex- 
perienced over  the  same  period  of  time,  pertaining  to  homogeneous 
data,  are  so  closely  parallel  that  I  think  the  additional  information 
presented  in  this  form  gives  added  weight  to  the  tables  furnished 
by  Mr.  Papps. 

Taking  our  10-year  ultimate  data  by  policies,  a  graduation  has 
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been  attempted  by  the  Makeham  method  in  precisely  the  manner 
described  by  Mr.  Papps  as  his  first  trial.  The  result  was  consid- 
ered satisfactory  for  the  purpose  of  comparison,  although  not  so 
satisfactory  as  the  result  of  Mr.  Papps'  third  graduation  as  applied 
to  the  Mutual  Benefit  experience. 

Next  we  graduated  our  10-year  ultimate  data  on  amounts,  fol- 
lowing precisely  the  Mutual  Benefit  graduation  by  amounts  (save 

TABLE    A. 

Bates  of  Mortality  Per  1,000  According  to  Various  Tables. 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

c.M.ao) 

M.B.(IO) 

Ratio  (2) 

CM. (10) 

M.B.(IO) 

Ratio  (5) 

Age. 

Policies. 

Policies. 

to  (3). 

Amounts. 

Amounts. 

to  (6). 

35 

3.351 

3.454 

.97 

3.367 

3.726 

.90 

40 

4.895 

4.926 

.99 

5.020 

5.298 

.95 

45 

7.258 

7.226 

1.00 

7.529 

7.728 

.97 

50 

10.869 

10.819 

1.00 

11.335 

11.481 

.99 

55 

16.380 

16.423 

1.00 

17.100 

17.265 

.99 

60 

24.768 

25.140 

.99 

25.810 

26.157 

.99 

65 

37.489 

38.541 

.97 

38.916 

39.770 

.98 

70 

56.667 

59.419 

.95 

58.525 

60.480 

.97 

75 

85.329 

91.074 

.94 

87.603 

91.677 

.96 

80 

127.583 

138.540 

.92 

130.141 

137.964 

.94 

85 

188.602 

207.973 

.91 

191.106 

205.041 

.93 

90 

273.962 

305.679 

.90 

275.788 

298.778 

.92 

that  we  took  the  actual  value  for  log  c  and  did  not  re-group  the 
ages  into  two  groups  to  obtain  a  and  (3).  This  graduation  also 
seemed  satisfactory  for  the  purpose  of  comparison. 

Eecognizing  that  owing  to  differences  in  method  of  graduation 


TABLE    B. 


(1) 

(2) 

(3) 

(4) 
Ratio 

(5) 

(6) 

(7) 
Ratio 

Attained 

Actual 

"Expected"  by 

(2)  to 

"Expected"  by 

(5)  to 

Ages. 

Deaths. 

M.B.CIO). 

(3). 

M.B.CIO). 

(6). 

36-40 

116 

98.81 

1.17 

$    199,000 

$    209,490 

.95 

41-45 

214 

215.84 

.99 

523,000 

516,990 

1.01 

46-50 

346 

377.51 

.92 

923.000 

1,010,010 

.91 

51-55 

607 

620.40 

.98 

1,813,500 

1,841,940 

.98 

56-60 

905 

952.62 

.95 

2,985,100 

3,059,540 

.98 

61-65 

1,434 

1,369.40 

1.05 

4,701,900 

4,654,810 

1.01 

66-70 

1,689 

1,803.80 

.94 

5,972,100 

6,228,710 

.96 

71-75 

1,977 

2,095.48 

.94 

6,857,800 

7,136,030 

.96 

76-80 

1,958 

1,982.77 

.99 

6,642,400 

6,704,030 

.99 

81-85 

1,292 

1,408.42 

.92 

4,282,800 

4,592,790 

.93 

86-90 

607 

701.50 

.87 

1,891,400 

2,157,260 

.88 

91-95 

148 

197.89 

.75 

455,800 

567,730 

.80 

All  ages 

11,293 

11,824.44 

.96 

$37,247,800 

$38,679,330 

.96 

412 


COMPARISON    OF    MORTALITY    TABLES 


the  above  comparisons  may  not  be  conclusive  of  the  close  agree- 
ment at  all  ages  between  Connecticut  Mutual  and  Mutual  Benefit 
mortality  from  1900  to  1915,  we  have  set  forth  in  the  following 
table,  both  by  amounts  and  by  policies,  the  Connecticut  Mutual 
actual  experience  after  10  yeavs  and  the  "expected"  by  the  corre- 
sponding Mutual  Benefit  ultimate  graduated  table. 

II.    CoMPAEisoN  OF  Connecticut  Mutual  Contribution  to 

American- Canadian  Mortality  Investigation  with 

Kew  American  Men  Ultimate  Table, 

The  AM^^^  Table  being  by  amounts,  we  next  graduated  our  data 
on  amounts  excluding  the  first  five  years  and  for  this  purpose  used 
the  method  of  graduation  of  the  American- Canadian  Investigation 
without  any  arbitrary  adjustment  of  the  constants.  The  resulting 
graduated  mortality  rates  seemed  close  enough  to  the  facts  for  our 
purpose. 

The  following  is  a  comparison  between  the  mortality  rates  by  the 
C.M.<^)  (Connecticut  Mutual  5-Year  Ultimate  graduated  table,  by 
amounts)  and  similar  rates  by  the  AM^^^  Table. 

TABLE    C. 


Attained  Age. 
(1). 

Rate  of  Mortality  per  1,000. 

Ratio  Column  (2) 
to  Column  (3). 

(4). 

C.M.(5) 
(2). 

A.M.(5) 
(3). 

35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 

3.93 

5.59 

8.03 

11.70 

17.23 

25.61 

38.27 

57.41 

86.06 

128.40 

189.87 

276.31 

390.45 

4.78 

5.84 

7.94 

11.58 

17.47 

26.68 

40.66 

61.47 

91.94 

135.74 

197.07 

280.35 

387.76 

.82 

.96 

1.01 

1.01 

.99 

.96 

.94 

.93 

.94 

.95 

,96 

.99 

1.01 

We  have  also  set  forth  (Table  D)  the  actual  losses  in  the  Con- 
necticut Mutual  5-Year  Ultimate  unadjusted  experience  and  the  ex- 
pected losses  by  the  AM<^^  Table, 

Tables  C  and  D  would  indicate  that  the  Connecticut  Mutual 
ultimate  mortality  has  been  slightly  more  favorable  at  practically 
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TABLE    D. 

Experience  by  Insurance  Years  Excluding  the  First  Five  Years 
OP  Insurance. 


(1) 

(2) 

(3) 

(4) 

Actual  Losses 

"  Expected  "  Losses 

Ratio  Column  (2)  to 

Attained  Ages. 

(Excluding  1st  5  Years). 

(By  A.M.(5)). 

Column  (3). 

14-20 

$           20 

21-25 

$        4,000 

6,430 

.62 

26-30 

59,000 

60,280 

.98 

31-35 

180,000 

197,450 

.91 

36^0 

342,000 

430,690 

.79 

41-45 

826,500 

799,040 

1.03 

46-50 

1,193,500 

1,336,290 

.89 

51-55 

2,185,500 

2,228,690 

.98 

56-60 

3,347,600 

3,462,230 

.97 

61-65 

4,858,400 

5,064,110 

.96 

66-70 

6,131,600 

6,561,060 

.93 

71-75 

6,912,300 

7,265,540 

.95 

76-80 

6,642,400 

6,652,150 

1.00 

81-85 

4,282,800 

4,460,540 

.96 

86-90 

1,891,400 

2,046,510 

.92 

91-95 

455,800 

527,120 

.86 

96-100 

40,200 

36,750 

1.09 

All  ages 

39,353,000 

41,134,900 

.96 

all  ages  than  the  corresponding  average  experience  of  the  com- 
panies contributing  data  upon  which  the  AM^^^  table  was  based. 

It  will  be  noted  that  the  Mutual  Benefit  and  the  Connecticut 
Mutual  data  below  age  40  is  small  as  compared  with  the  data  of  the 
AM^^^  Table  and  that  the  mortality  curves  in  case  of  both  com- 
panies show  a  drop  below  about  age  40  as  compared  with  the  AM^^^ 
curve.  This  may  be  sufficiently  accounted  for  by  sparsity  of  data. 
However,  at  the  place  where  this  drop  occurs,  the  deviation  and 
accumulated  deviation  between  actual  deaths  and  the  expected 
deaths  by  the  graduated  rates  of  mortality  are  negative  in  case  of 
both  companies.  Remembering  that  the  method  of  graduation  in 
case  of  both  companies  was  practically  identical  and  that  the  Make- 
ham  formula  does  not  appl)^  to  the  younger  ages  it  would  be  a  fair 
inference  that  such  discrepancy  below  age  40  is  in  large  part  at 
least  due  to  graduation,  and  is  not  a  characteristic  of  the  experience 
of  either  company.  This  point  is  dwelt  on  here  for  the  sake  of 
emphasizing  the  conclusions  reached  in  the  discussion  of  Mr.  Papps' 
paper. 
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III.  Changes  in  Connecticut  Mutual  Ultimate  Mortality. 

The  Mutual  Life  and  Penn  Mutual  have  given  us  (Transactions, 
Vol.  XVII)  their  contribution  to  the  Medico- Actuarial  investiga- 
tion analyzed  by  three  groups  of  years  of  issue  after  the  manner  set 
forth  on  pages  92  and  93,  Volume  I,  of  that  investigation.  The 
Massachusetts  Mutual  over  a  longer  period  has  recently  (Transac- 
tions, Vol.  XVIII)  similarly  tabulated  its  experience  by  groups  of 
years  of  issue,  arranged  by  durations  (all  ages  together)  and  by 
ages  (all  durations  together). 

These  tabulations  give  valuable  data  for  comparing  changes  in 
select  mortality  in  course  of  time,  because  the  select  period  of  from 
five  to  ten  years  for  each  group  of  years  of  issue  would  include 
"exposed"  and  "died"  over  successive  periods  of  time.  But  the 
longer  durations  would  include  "  exposed  "  and  "  died  "  over  a  con- 
siderable period  of  years  in  case  of  the  earlier  groups  of  years  of 
issue,  whereas  for  later  groups  of  years  of  issue  we  would  have 
practically  no  data  relating  to  the  longer  durations. 

It  is  in  the  hope  that  the  following  tabulations  from  the  Con- 
necticut Mutual  experience  over  three  different  periods  of  time  may 
throw  light  on  changes  in  ultimate  mortality  in  American  life  in- 
surance companies  that  they  are  submitted. 

The  Connecticut  Mutual  published  its  experience  from  its  begin- 
ning in  1846  to  the  policy  anniversaries  in  1878.  This  furnished 
a  five-year  ultimate  table  including  durations  6-32  and  the  "ex- 
posed" and  "died"  from  1851  to  1878.  There  was  practically  no 
term  insurance  experience  in  this  ultimate  data,  a  very  few  policies 
on  the  lives  of  women  and  a  few  paid-up  policies. 

The  company  compiled  but  never  published  its  experience  from 
1846  to  1898,  carrying  forward  the  previous  experience  twenty 
years  more.  From  this  later  experience,  eliminating  the  first  five 
years  of  the  policies,  we  have  the  "  exposed  "  and  "  died  "  from  1851 
to  1898  (durations  6-52  years).  This  tabulation  does  not  include 
either  paid-up  or  term  insurance  or  policies  on  the  lives  of  women. 
In  order  to  obtain  an  ultimate  table  based  upon  the  "  exposed  "  and 
"died"  during  a  second  succeeding  period,  namely  for  the  period 
from  1878  to  1898,  we  have  made  suitable  modifications  in  the 
figures. 

Still  a  third  ultimate  table  relating  to  the  "exposed"  and  "died  " 
from  1900  to  1915  (durations  6-69  years)  was  obtained  from  the 
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TABLE    F. 

Eatio  of  Actual  Deaths  by  Connecticut  Mutual  Experience,  Excluding 

THE  First  Five  Tears  of  Insurance,  to  Probable  Deaths 

BY  American  Experience  Table. 


Ages. 

1851-1878  (Lives). 

1878-1898  (Lives). 

19C0-1915  (PoUcles). 

21-30 

1.11 

.65 

.50 

31-40 

.94 

.69 

.49 

41-50 

.89 

.76 

.61 

51-60 

.87 

.90 

.86 

61-70 

.86 

.88 

.94 

71-80 

.81 

.87 

.93 

81-90 

.79 

.78 

.78 

91-95 

.56 

.41 

All  ages 

.88 

.85 

.84 

Connecticut  Mutual  contribution  to  the  American-Canadian  in- 
vestigation. 

The  first  table  includes  "exposed"  and  "died"  over  a  27-year 
period  from  1851  to  1878;  the  second  over  a  20-year  period,  namely, 
from  1878  to  1898;  the  third  over  the  15-year  period,  from  1900  to 
1915. 

The  data  compared  in  these  three  tabulations  is  practically  homo- 
geneous as  to  plan,  save  that  a  good  many  long-term  endowments 
were  issued  and  included  in  the  second  period  and  not  in  the  first 
or  third  periods.  The  Connecticut  Mutual  never  issued  deferred 
dividend  policies. 


IV.    Points  to  be  Considered  in  Comparing  Ultimate 
Mortality  Eates. 

1.  In  General. — The  following  conclusion  of  the  committee  in 
charge  of  the  Medico- Actuarial  Investigation  (see  page  88  of  Vol- 
ume I  of  its  report)  is  probably  uniformly  accepted.  This  conclu- 
sion is  that  "it  should  not  be  inferred  that  the  effect  of  medical 
selection  disappeared  in  four  years.  The  low  mortality  in  subse- 
quent years  seems  rather  to  indicate  that  the  effect  of  selection  con- 
tinued for  a  much  longer  period,  but,  owing  to  the  probably  con- 
siderable improvement  in  the  health  of  the  community  in  general, 
the  effect  of  selection  cannot  be  clearly  traced  in  this  table."  As- 
suming this  to  be  the  fact,  it  becomes  of  great  importance  to  take 
proper  account  of  its  effect  upon  the  data  under  observation  in  a 
given  experience  as  influencing  the  rate  of  mortality. 
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Now  if  there  is  a  long-lasting  effect  of  medical  selection,  which  is 
not  entirely  eliminated  from  a  mortality  table  by  leaving  out  the 
first  five  years  or  even  the  first  ten  years  of  duration — which  effect, 
in  fact,  it  is  not  practicable  to  eliminate  entirely — then  in  arriving 
at  a  so-called  ultimate  table  by  eliminating  say  the  first  five  years 
of  duration,  we  still  have  some  of  the  characteristics  of  an  aggre- 
gate table.  Particularly  is  this  true  when  the  data  is  such  that 
there  is  a  very  large  proportion  of  policies  of  long  duration,  due  to 
a  large  proportion  of  "existing"  at  the  beginning  of  the  period 
under  observation,  as  is  the  fact  in  case  of  the  Connecticut  Mutual 
1878-1898  Table,  and  particularly  in  case  of  the  Connecticut  Mu- 
tual 1900-1915  Table  and  the  AM^^)  Table. 

In  comparing  different  mortality  tables,  this  characteristic  of  the 
long-lasting  effect  of  medical  selection  would,  other  things  being 
equal,  influence  the  younger  ages  of  different  life  tables  in  about 
equal  degree  and  therefore  differences  at  the  younger  ages  would 
not  properly  be  set  down  to  such  characteristic.  But  due  account 
must  be  taken  of  such  characteristic  in  comparing,  for  example,  a 
life  table  with  a  census  table  at  the  younger  ages. 

In  comparing  older  ages  of  different  tables,  we  must  recognize 
the  possible  effect  on  the  mortality  due  to  whether  the  data  upon 
which  the  ratio  is  based  at  the  older  ages  does  or  docs  not  include 
a  considerable  proportion  of  lives  insured  within  say  five,  ten,  fif- 
teen or  even  twenty  years;  and  this  in  turn  depends  largely  on 
whether  a  given  experience  includes  a  large  number  of  "  existing " 
when  the  period  under  observation  commenced. 

2.  Application  of  Such  Points  to  Comparison  between  Three 
Connecticut  Mutual  Experiences.  —  The  mortality  rate  deduced 
from  these  three  experiences  indicates  a  progressive  deterioration 
at  the  older  attained  ages,  as  evidenced  by  the  preceding  tables  (E 
and  F),  which  deterioration  would  hardly  be  expected  from  other 
considerations — including  a  comparison  of  the  mortality  rate  of  the 
English  Life  census  tables  and  the  Healthy  Districts  tables.  One 
would  anticipate  that  at  very  old  ages,  where  the  effect  of  medical 
selection  is  eliminated  in  any  case,  there  would  be  little  difference 
in  the  mortality  rate  by  the  above  three  experiences;  save  as  due 
to  accident,  sparsity  of  data,  or  an  intrinsic  change  in  the  mor- 
tality at  the  old  ages  that  may  have  taken  place  in  course  of  time. 
Comparing,  ho-wever,  attained  ages  from  about  50-70,  one  would 
expect,  on  the  assumption  of  the  long-lasting  effect  of  medical  se- 
27 
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lection,  some  increase  in  the  mortality  rate  due  to  the  relatively 
small  proportion  of  select  lives  in  the  second  or  third  experiences, 
as  compared  with  the  one  preceding.  Any  change  in  the  mortality 
rate  at  the  younger  ages,  as  above  stated,  may  confidently  be  relied 
on  as  corroborating  the  already  large  mass  of  evidence  that  there 
has  been  a  marked  improvement  in  mortality  in  general  at  the 
younger  ages,  due  to  changes  in  standards  of  medical  selection  (as- 
suming the  lasting  effect  of  medical  selection)  rather  than  to  tech- 
nical considerations. 

3.  Application  of  Such  Points  to  Comparison  of  Early  Company 
Experiences  with  American  Table. — The  portion  of  Table  F  which 
relates  to  the  Connecticut  Mutual  1851-1878  published  experience 
indicates  a  mortality  closely  parallel  to  the  American  table.  This 
may  also  be  explained  on  the  ground  of  the  long-lasting  effect  of 
medical  selection  as  influencing  the  older  ages  in  this  Connecticut 
Mutual  table,  taking  into  account  also,  the  fact  that  the  data  upon 
which  the  American  table  was  constructed  contained  no  long  dura- 
tions, and  that  such  table  was  arbitrarily  adjusted  at  the  older 
ages  from  a  study  of  other  tables,  to  represent  the  ultimate  mor- 
tality of  life  companies. 

This  close  parallelism  with  the  American  table  was  probably 
indicated  by  early  experiences  of  all  the  companies,  as  evidenced  by 
the  following  tabulations  taken  from  the  Mutual  Life  five-year  ulti- 
mate data  (experience  of  1843-1874)  and  the  Mutual  Benefit  two- 
year  ultimate  data  (experience  of  1845-1879),  and  it  is  not  sur- 
prising that  the  custom  became  well  established  of  returning  in  the 
dividend  formula  a  fixed  percentage  of  tabular  mortality  (perhaps 
with  certain  modifications)  as  the  mortality  saving  at  all  attained 

ages. 

TABLE    G. 

Ratio  of  Actual  to  Expected  Deaths  by  American  Experience  Table. 


Mutual  Life,  1843-74, 

Mutual  Benefit,  1845-79, 

Attained  Ages. 

Excluding  the  First  5  Years 

Attained  Ages. 

Excluding  the  First  2  Years 

of  Insurance. 

of  Insurance. 

20-29 

1.09 

21-30 

.86 

30-39 

.96 

31-40 

.83 

40-49 

.87 

41-50 

.87 

50-59 

.86 

51-60 

.88 

60-69 

.87 

61-70 

.89 

70-79 

.88 

71-80 

.S9 
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4.  Application  of  Such  Points  to  Comparison  of  American  Men 
Table  with  Other  Tables. — I  have  in  mind  particularly  the  follow- 
ing exhibit  taken  from  page  18  of  Vol.  I  of  the  American-Canadian 
Investigation  which  led  to  the  statement  by  the  Committee  in 
charge  that  "  it  is  apparent  from  the  foregoing  exhibit  that  the  new 
ultimate  table  does  not  follow  any  of  the  recognized  standards  in 
the  United  States." 

TABLE   H. 


(I) 



(2) 

(3) 

(4) 

Ratio  to  American  Ex- 

Ratio to  M.-A. 

Ratio  to  U.  S.  Males 

Attained  Age. 

perience  Table. 

"Ultimate." 

(White). 

20 

51% 

81% 

25 

53 

90% 

77 

30 

51 

88 

65 

35 

55 

96 

58 

40 

59 

101 

56 

45 

69 

103 

61 

50 

86 

112 

76 

55 

95 

112 

82 

60 

99 

111 

86 

65 

103 

106 

95 

70 

100 

100 

99 

75 

96 

98 

97 

80 

92 

97 

98 

Comparing  the  AM'^^  with  the  American  table,  it  will  be  noted 
that  the  maximum  ratio  of  the  former  to  the  latter  is  103  per  cent, 
at  age  65.  This  ratio  as  above  indicated  would  be  higher  were  the 
comparison  being  made  with  an  early  company  experience,  due  to 
the  then  conservative  rates  of  the  American  table. 

Column  (3)  compares  the  AM^^^  with  the  MA^'*^  mortality  rates. 
Even  recognizing  that  the  former  is  based  upon  amounts,  and  the 
latter  on  policies,  we  have  no  satisfactory  explanation  of  the  con- 
siderably higher  rates  of  the  former  table  between  ages  45  and  65, 
save  on  the  assumption  of  the  long-lasting  effect  of  medical  selec- 
tion taken  in  connection  with  the  technical  consideration  of  the 
data  upon  which  the  two  tables  are  based. 

The  4th  column  compares  the  AM^^^  table  with  the  U.  S.  WTiite 
Males  table.  The  latter,  representing  the  mortality  in  1910  among 
the  general  population  in  the  healthier  parts  of  the  United  States, 
is,  of  course,  not  in  any  way  affected  by  medical  selection.  An  in- 
crease in  the  ratio  between  the  AM^^^  table  and  this  census  table 
might  be  expected  hetween  ages  40-70,  but  one  would  hardly  expect 
the  decrease  from  81  per  cent,  at  age  20,  to  56  per  cent,  at  age  40. 
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Is  it  due  to  the  fact  that  owing  to  habits  being  more  definitely 
formed,  the  lasting  effect  of  medical  selection  is  greater  in  case  of 
those  who  insure  at  say  age  30  than  in  case  of  those  who  insure 
at  age  20  ? 

5.  Application  of  Such  Points  to  Comparison  of  Select  Mortal- 
ity.— The  distinctive  characteristics  of  the  MA^*^  mortality  curve 
and  the  AM^^^  mortality  curve  which  have  been  analyzed  above,  I 
believe,  account  for  certain  apparent  discrepancies  between  the 
figures  on  pages  89  and  90  of  Vol.  I  of  the  Medico-Actuarial  Inves- 
tigation; and  the  figures  on  pages  27  and  28  of  Vol,  I  of  the 
American-Canadian  Investigation,  and  what  seems  to  have  been 
certain  previously  accepted  conclusions  on  the  subject  of  select 
mortality. 

In  the  Specialized  Mortality  Investigation,  certain  percentages  of 
the  ultimate  table  used  as  the  standard  were  taken  for  the  purpose 
of  obtaining  an  assumed  standard  select  table.  These  percentages, 
which  probably  represented  fairly  accurately  actuarial  opinion  of 
how  select  mortality  over  the  first  few  years  of  insurance  would 
compare  with  corresponding  ultimate  mortality  for  different  ages, 
were  as  follows : 

TABLE    I. 


Ages  at  Entry. 

PoUcy  Year  1. 

Policy  Year  2. 

PoUcyYearS. 

PoUcy  Year  4. 

Policy  Year  5. 

15  to  28 
29  to  42 
43  to  56 
57  to  70 

45% 
50 
55 
60 

64% 
68 
72 
76 

79% 
82 
85 
88 

90% 
92 
94 
96 

97% 
98 
99 
100 

In  arriving  at  a  standard  select  table  in  connection  with  the 
Medico-Actuarial  Investigation,  a  careful  investigation  of  select 
mortality  in  the  early  years  was  made.  The  result  of  such  investi- 
gation was  contained  in  the  standard  select  table,  and  indicated  but 
little  mortality  saving  after  the  first  year  as  compared  with  the  cor- 
responding ultimate  rate,  particularly  for  ages  at  issue  below  50. 

In  the  American-Canadian  Investigation,  a  similar  condition 
held,  but  not  to  the  same  extent.  The  ratios  for  all  the  ages  were 
as  shown  in  the  table  at  the  top  of  page  421. 

For  age  group  45-54,  the  ratio  for  the  fifth  year  was  85.2  per 
cent,  and  for  the  sixth  year,  104.2  percent.  This  would  largely 
account  for  the  difference  between  the  above  aggregate  of  98.6  per 
cent,  for  the  sixth  year,  and  91.5  per  cent,  for  the  fifth  year. 
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Per  Cent. 

1st  year 63.4  Per  Cent. 

2d    year 84.1  Per  Cent. 

3d    year 87.4  Per  Cent. 

4th  year 89.6  Per  Cent. 

5th  year 91.5  Per  Cent. 

6th  year 98.6  Per  Cent. 

6th-10th  years   100.1  Per  Cent. 

11th  year  and  up  100.0  Per  Cent. 

The  following  groupings  by  age  at  issue  and  duration  are  sub- 
mitted as  indicating  the  relative  mortality  at  younger  and  at  older 
ages  for  the  earlier  durations  obtained  by  re-grouping  the  figures 
on  pages  27  and  28  of  the  American-Canadian  Mortality  Inves- 
tigation. 

TABLE    J. 


Ages  at  Entry,  15-44. 

Insurance  Years. 

Actual  Loss. 

Expected  Loss. 

Ratio. 

1 

2-5 

$  6,025,200 
22,847,800 

$  9,086,500 
25.570.900 

66.3  % 

89.5 
98.9 

6-10 

30,963,800                3ii302;600 

Ages  at  Entry,  45  and  Over. 

1 

2-5 

6-10 

$  2,528,600 
14,768,600 
25,968,600 

$  4,400,100 
17,107,100 
25,839,600 

57.5% 
86.5      . 
100.5 

However,  it  must  be  remembered  that  the  results  depend  as  much 
on  the  ultimate  table  in  each  case  as  on  the  corresponding  select 
table.  Bearing  in  mind  the  different  characteristics  in  the  several 
ultimate  tables  and  the  reasons  therefor  it  would  not  appear  that 
the  results  are  inconsistent. 


V.  Conclusion. 

In  the  above,  attempt  has  been  made  (1)  to  compare  Connecticut 
Mutual  with  Mutual  Benefit  ultimate  mortality  and  with  the  new 
American  Men  ultimate  table,  using  for  this  purpose  the  contri- 
bution of  each  of  the  two  companies  to  the  American-Canadian 
Mortality  Investigation;  (2)  to  trace  by  the  ultimate  experience  of 
the  Connecticut  Mutual  over  three  different  periods  of  time  the 
trend  of  ultimate  mortality  in  American  life  insurance;  and  (3)  to 
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analyze  the  underlying  causes  for  apparent  inconsistencies  in  cer- 
tain modern  ultimate  mortality  curves,  indicating  the  necessity  of 
taking  account  of  such  causes  in  comparing  select  as  well  as  ulti- 
mate mortality. 

In  emphasizing  the  sources  from  which  the  new  American  Men 
Table  was  derived  and  the  resulting  characteristics  of  the  ultimate 
mortality  curve,  there  is  no  intention  of  criticizing  in  any  way  the 
method  of  construction  of  that  table  with  which  the  writer  is  heart- 
ily in  accord. 
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Parallel  Proofs  of  Everett's,  Gauss's  and 

Newton's  Central-Difference 

Interpolation-Formulae. 

BY 
S.  A,  JOFFE. 

These  three  formulae,  among  others,  were  treated  in  a  paper,* 
presented  before  the  Society  at  its  annual  meeting  of  1917,  the 
treatment  of  the  subject  having  been  principally  historical. 
The  method  of  the  proofs  which  the  writer  purposes  to  establish 
in  the  present  note  is  new,  as  far  as  he  knows,  and  has  the  ad- 
vantage of  being  uniform  for  all  the  three  formulae.  The  basis 
of  proof  will  be  the  following  Lemmae: 

Lemma  I.     If  x  and  y  are  connected  by  the  quadratic  equation 

x"  -  yx  -  1  =  0,  (1) 

x^"  can  be  expressed,  for  every  integral  value  of  n,  in  the  form 

a;2"  =  Gnx'  +  a,:,     .  (2) 

where  Un  and  al  are  even  functions  of  y;  namely, 

x'"  =  [ni  +  (n  +  l)sy^  +  {n -\-  2),y'  +  '■■ 

+  {n  +  khk+iy'""  +  "•]x^-  [{n-  l)i  +  7132/2 

+  (n  -h  l),y'  -f-  •  •  •  +  (n  4-  fc  -  l)u+iy''  +•••]•     (3) 

Lemma  II.  Under  the  conditions  of  equation  (1).  x^"  can  be 
expressed  in  the  form 

a:2"  =  hnX  -\-  bl,  (4) 

where  bn  and  6',  are  respectively  odd  and  even  functions  of  y; 
namely, 

rc2"  =  [my  -!-  (n  +  l)zy^  +  (n -\-  2),y^  +  "■ 

+  {n  +  khk+iy''^'  +  •-']x+  [1+  n^y^ 

+  (n  -I-  \),y^  -f  •  •  •  +  (n  +  fc  -  \)i^t^  +•••]•     (5) 

Lemma  III.  Under  the  same  conditions  as  above  and  de- 
noting -Viy^  -|-  1  by  0,  a;2"  can  be  expressed  in  the  form 

X2»    =   Cr^  +  C:,  (6) 

*  "Interpolation-Formulae  and  Central-Difiference  Notation,"  T.A.S.A.., 
XVIII,  pp.  72-98. 
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where  c„  and  c'„  are  respectively  odd.  and  even  functions  of  y; 
namely, 

a;2»  =  [niy  +  (n  +  \)zy^  +  (w  +  2)52/^  H 

+  (n  +  k)2k+iy''+'  +  •  •  •  ]3 

Proof  of  Lemma  I. 
From  equation  (1)  we  have 

x^  =  yx-hl;  (8) 

hence 

^  =  y2x2  4-  2(a;2  _  1)  +  1^ 

or 

x'=  (2  +  y')x'-l;  (9) 

and 

re"  =  (2  -f  2/2)x4  -  x2  =  (2  +  y2)2a;2  -  (2  +  y^)  -  x\ 
or 

a:«  =  (3  +  4y2  +  ^)x2  -  (2  -f  i/^),  (10) 

so  that  the  coefficients  an  and  a'^  of  equation  (2),  for  values  of 
n  =  1,  2,  3,  are 

Oi  =  1,        aj  =  0, 

02  =  2  +  2/2,        a;  =  -  1, 

a3  =  3  +  4^/2  +  2/^,         a;  =  -  (2  +  y^)^ 

and  furthermore  we  notice  that  these  coefficients  are  even  func- 
tions of  y. 

We  may  therefore  assume  a„  and  a„'  to  be,  in  general,  of  the 
form 

a„   =   On,  0  +  On,  1?/^  +  On,  2?/^  +    '  *  *    +  ttn,  ky^''  +    '  '  '  ,        (H) 

a'n  =  -  (On.o  +  o,l,ii/2  -f-  al,2?/^  +  •  •  •  +  o^,*!/^*'  -f  •  •  •),     (12) 
or 

a:2n  =  ( 2  a„,  .y^^ )  a;^  -  X!  ol,  ^t^^^  (13) 

Consequently, 

xun+i)  =  (J2 dn+i, kf^ )x'-fi  a;^i.,?/2^  (14) 

Multiplying  both  members  of  (13)  by  x^,  we  obtain 

<,2(„+i)  =  rt.^an,uf'')x'  -  (Z<ky''^x^ 
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and  replacing  x"*  by  its  value  from  equation  (9),  we  have 
a;2(n+i)  =  (2  +  y2)  (J^^a„,, y'Ax^ 

*=0  \*=0  / 

therefore, 

a.2(n+l)    =  [(2an,  0  -  «:.  o)    +  Z  (2an,  fc  +  an,  k-l   -  <,  k)y'' 

L  *=i 

+  a„,  n-iT/^"  1  x2  -  X  a„,  ,7/2*.      (15) 

J  /t=0 

Comparing  the  coefficients  of  i/^^x^  and  of  y^*,  respectively, 
in  equations  (14)  and  (15),  we  obtain 

«n+l,   k    =    2a„,   k   +  fln,   /:-l    "   0,',  fc,  (16) 

with  exceptional  forms  for  the  initial  and  terminal  values  of  k, 
viz.,  k  =  0  and  k  =  n, 

a„+i,  0  =  2a„,  0  —  K,  o,  (16') 

fln+l,  n    =   Q-n,  n-l',  (16    ) 

and 

O'n+l,   k    =    Cfn,  k'  (17) 

Replacing  the  last  term  of  (16)  by  its  value  from  (17),  we  have 

fln+l,  k   =   2a„,  i  -f-  fln,  fc-1   —   Ctn-1,  k',  (16      ) 

therefore, 

fln+l,  k   —   2a„,   A:  +  Cfn-l,  i    =    An,   fc-l, 

which  may  be  written  as 

A^ttn-l,   k    =    On,  k-1, 

where  the  process  of  differencing  refers  to  n,  and  consequently, 

A^an-2,  k   =   fln-l,  k-1-  (18) 

Hence,  taking  the  finite  sum  twice,  we  obtain 

an,  k  =  22a„_i,  fc_i,  (19) 

and  reducing  the  value  of  n  successively  by  one  each  time,  we 
get 

a„,  k  =  22«=a„_it,  0.  (20) 

For  the  initial  values  of  a„,  o  we  notice  that  equation  (16'") 
becomes  for  k  =  0, 

On+l,  0   ~   fln,  0    —   dn,  0   ~~   Ctn-l,  0> 

that  is, 

Aa„,  0  =  constant. 
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and  as  ai,o  =  1,  02,0  =  2,  as.o  =  3;  therefore 

Afln.O  =  1, 

and 

«n,o  =  n.  (21) 

Hence,  from  equation  (20)  combined  with  (21),  it  follows  that 

a„,k  =  22'=(n  -  k)i 
and  consequently, 

«n,fc  =  {n  +  k)2k-i-i-  (22) 

We  similarly  have,  because  of  (17), 

a'n,  k  =  {n  +  k-  1)2*4-1.  (23) 

Substituting  these  values  of  a„,  k  and  a'„,  t  in  equation  (13), 
we  arrive  at  equation 

x^n  =  [m  +  (n  +  l),y^  +  (n  -f  2)sy'  +  •  •  • 

+   (n  -f  fc)2fc+ii/2^  +    •  •  •    +  2/2n-2]3.2 

-  [(n  -  1)1  +  n^y^  +  (n  +  1)5?/*  +  •  •  • 

+  (n -{- k  -  lU+if-' +  ■  ■  -  +  y""-'],     (24) 

which  establishes  Lemma  I. 

Proof  of  Lemma  IL 
Replacing  in  equation  (24)  x^  by  its  value  yx  -}-  1,  we  obtain 

x2n  =  [m  -i-  (n  +  l)3?/2  +  (n  -f-  2)5?/^  +  •  •  •  ](2/x  +  1) 
-  [(n  -  1)1  -f  n,y^  +  (n  -h  1)5?/*  +  •  •  •  ] 
=  [nw  +  (n  -f  1)3?/^  +  (n  -f  2)5?/^  +  •  •  • 
+  (n  -f  k)2k+iy"'+'  +  •  • '  ]x 
+  [wi  -  (n  -  1)1  +  (n  +  1)3  -  7i3y^ 

+  (n-f-2)5-  (n+l)5i/*+  ••• 


+  (n  +  A;)2t+i  -  (n  -1-  A;  -  D^k+iy'"  +•••], 

and  since,  by  the  well-known  property  of  the  binomial  coef- 
ficients, 

(n  +  k)2k+i  -  (n  +  k  -  1)2^+1  =  {n  +  k  -  1)2*, 

we  have 

X2"   =    [m?/  +  {71+  1)3?/'  +  (W  -f  2)52/5  +   •  • . 

+  (n  4-  k)2k+iy''+'  +  .  •  •  ]a:  -I-  [l-f  n22/2 

-f  (n  +  1)4?/^  -f-  .  •  •  -i-  (n  -f  fc  -  l)2fc?/2*  +•••],         (25) 

which  is  the  same  as  equation  (5),  establishing  Lemma  IL 


I 
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Proof  of  Lemma  III. 

Since  x^  =  7jx  -{-  I,  therefore 

or  denoting  ^f\y^  +  1  by  z,  we  have 

X  =  ly  -\-  z,        and        x-  =  y{^y  +  2)  +  1, 
or 

x^  =  (1  +  bf)  +  yz,  (26) 

Substituting  this  value  of  x^  in  equation  (24),  we  get 

X'-  =  [m  +  {n  +  1)37/  +  (n  +  2)52/*  +•••][(!  +  hy')  +  y2l 

-  [(n  -  1)1  +  n32/2  +  (n  +  1)5!/^  +  •  •  •  ] 

=  [niy  +  {n  +  l)3l/^  +  (n  +  2)5?/^  +  •  •  •  ]2 

+  {m  -  (n  -  1)1  +  [hni  +  {n  +  1)3  -  naly^ 

+  [K^  +  1)3  +  (n  +  2)5-  (^1  +  1)5]?/*+  •••}, 
or 

x2"  =  [ni?/  +  (n  +  l)3y'  +  (n  +  2),y^  +  ■  •  •  ]z 

+  {1  +  ihni  +  n2)y'  +  [K^i  +  1)3  +  (n  +  1)4]?/* 

+  [1(^  +  2)5+ (n  +  2)6]?/«+  •••},     (27) 

which  may  be  further  simpUfied  and  written  as 

a;2«  =  [niy  +  (n  +  1)3^^  +  (n  +  2)5?/^  +  •  •  •  Jz 

+  ^.(n4-2)5?/«+  •••],     (28) 

in  the  same  form  as  equation  (7),  establishing  Lemma  III. 

In  the  notation  of  the  preceding  paper*  the  following  symbols 
of  operation  were  employed:  E",  A",  A"  and  A",  which  are 
defined  by  the  functional  equations: 

E"u^  =  Ux+n  (29) 

A"M,  =  {E  -  l)«w,  (30) 

A"Wz  =   A"Wx-^n  (31) 

A"Mx  =  |(A"Wr-i  +  A''M:.+j).  (32) 

Treated  as  operators,  E,  A  and  A  are  connected  by  the 
equation 

A  =  AE^,  (33) 

*  Loc.  cit.,  pp.  90-93. 
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and  the  relation  between  A"  and  A"  is  contained  in  the  equation 

A"  =  A"-A°,  (34) 

where  

A°  =  Vl  +  iAK  (35) 

Equation  (33)  may  be  written 

E  -  AE'^  -1  =  0,  (36) 

which  is  of  the  form  (1) 

x^  —  yx  —  1  =  0, 
if  x^  denotes  E  and  y  denotes  A. 

With  these  values  substituted  for  x  and  y,  equation  (3)  becomes 

E-  =  [m  +  (n  +  1)3A2  +  (n  +  2)5A^  +  •  •  •  ]E 

-  [{n  -  l)i  +  naA^  +  (n  +  1)5A^  +•••],     (37) 

and  applying  this  to  the  function  Uo,  we  get 

Mn  =  [niUi  +  (n  +  l)3A''wi  +  (n  +  2)5A%i  +  •  •  •  ] 

-  [{n  -  l)iWo  +  nsA^Wo  +  (n  +  l)3A%o  +  •  •  •  ],  (38) 

which  may  be  considered  a  form  of  Everett's  Central  Formula. 

However,  Professor  Everett,  as  a  matter  of  fact,  deals  with 
the  limited  case,  where  n  lies  between  0  and  1,  and  therefore 
replaces  —  (n  —  1)  or  1  —  n  by  the  corresponding  Greek  letter  v, 
so  that  —  ns  becomes  (v  +  1)3,  —  (n  +  1)5  becomes  (v  +  2)5-  •  •, 
and  equation  (38)  is  transformed  into 

Un  =  vuo  +  {v  -\-  1)3A2mo  +  (f  +  2)',AHlo  +  •'■ 

+  nui  +  (n  +  l)3A^ui  +  (n  +  2)5A%i  +  •  •  •     (39) 

where  v  =  1  —  n,  which  is  Everett's  Central  Formula. 

Similarly,  if  we  replace  x  by  E^  and  y  by  A  in  equation  (5), 
the  latter  becomes 

E"  =  [wiA  +  (n  +  DsA^  +  (n  +  2)5A^  +  •  •  •  ]^i 

+  [1  +  n^A^  +  (n  +  1)4A^  +•••],     (40) 
and  when  applied  to  the  function  uq,  this  produces 

w«  =  Wo  +  n2A^Wo  +  («  +  l)4A^wo  +  •  •  • 

+  niAwj  +  (n  +  l)zA'Ui  +  (n  +  2)5A^Wi  +  •  •  • ,     (41) 

which  is  Gauss's  Semi-Central  Formula. 
Finally,  since  

and 

A"  =  VlA^  +  l, 
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we  see  that  when  x  =  E^  and  therefore  y  =  A,  then  z  =  A°. 

With  these  substitutions,  equation  (7)  becomes 

E-  =  [n,A  +  (n  +  1)3A3  +  {n  +  2)5A5  +  •  •  •  ]A° 

+  l+^-niA^-t-^-(n-M)3A*+  •••.     (42) 

Applying  this  to  the  function  Wo  and  bearing  in  mind  that 

we  get 

Tl  71 

Un  =  uo  -\-  ^-niA^Uo  -{-  ^'{n  +  l)3A''wo  +  •  •• 

+  niA^Uo  +  (n  +  l)3A""'wo  +  (n  -f  2)5A^Wo  +  •  •  •,  (43) 
which  is  Newton's  First  Central  Formula,  also  written  in  this 
form: 

u„  =  Uo  +  —  A^wo  H '^^^ A^Mo  +  •  •  •  +  nA^Wo 

+        g ,       A^uo  +  ^ ^^^^ ^A^wo+---.     (44) 

It  may  be  well  to  note  that,  while  we  have  proved  Everett's 
Formula  first  and  deduced  Gauss's  and  Newton's  formulae  as 
corollaries,  so  to  say,  of  the  former,  we  could  similarly  prove 
Gauss's  Formula  first,  in  which  case  Everett's  and  Newton's 
formulae  appear  as  its  corollaries.  For  this  purpose,  in  a  manner 
similar  to  the  proof  of  Lemma  I,  we  would  assume  x^"  to  be  of 
the  form: 

a;^"  =  [hn,oy  +  K,iy^  +  6n,2y^  +  •  •  •  +  6n,fc2/'*+^  +  •  •  •  ]x 

+  [&:.o  +  Kiy^  +  1:,^^+  ••'  +  K.^y'"  +•••], 
and,  multiplying  this  by  x^  =  yx  -{-  1  and  replacing,  in  the 
product,  x^  by  yx  -\-  1,  we  would  arrive  at  the  value  of  x^"+^  as 
follows : 

a.2n+2    =     J2    (bn,k-l   +   6n,  fc   +   K,  ,)y'>'+'x  +   ^   (6„,  ,_l  +  h'n,  ,)y"'  ] 

and  from  this  we  would  determine  the  successive  values  of 
hn,k  and  h',,,,  thus  obtaining  an  expression  for  x^"  in  form  (5) 
and  therefore  Gauss's  Formula. 

Now,  taking  out,  in  the  first  term  of  the  second  member 
of  equation  (5),  the  common  factor  yx  and  replacing  it  by  a;^  —  1, 
we  obtain,  after  certain  transformations,  equation  (3)  and  there- 
fore Everett's  Formula.  On  the  other  hand,  if  in  equation  (5) 
we  replace  x  by  ^y  +  z,  we  obtain,  after  necessary  reductions, 
equation  (7)  and  therefore  Newton's  Formula. 
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Actuarial  Notes. 

BY 
M.    ALBERT    LINTON. 

I,   Analysis  of  the  Endowment  Premium. 

It  is  quite  remarkable  that  our  actuarial  textbooks  and  general 
insurance  literature  of  a  popular  nature  have  failed  to  present  an 
adequate  actuarial  interpretation  of  the  modern  endowment  policy 
with  its  guaranteed  cash  and  loan  values.  They  still  cling  to  the 
outworn  explanation,  inherited  from  a  bygone  day  in  life  insur- 
ance history,  which  forces  the  endowment  policy  into  a  term  insur- 
ance-pure endowment  strait-jacket  that  is  entirely  too  cramped  and 
artificial  for  modern  conditions. 

As  a  mathematical  short-cut  in  computation,  it  is  convenient  to 
analyze  the  endowment  premium  into  a  level  term  insurance  pre- 
mium and  a  pure  endowment  premium.  But  here  the  usefulness 
of  the  analysis  ends.  In  the  work  of  the  agency  force  it  gives  rise 
to  serious  misconceptions.  It  leads,  for  example,  to  the  erroneous 
view  that  the  person  who  buys  an  endowment  policy  pays  for  two 
benefits  upon  one  only  of  which  he  can  realize  in  the  event  of  death 
before  maturity  of  the  policy.  It  fails  to  account  adequately  for 
the  presence  in  the  policy  of  the  increasing  series  of  guaranteed 
cash  values  which  in  their  practical  working  out  are  essentially  of 
a  savings  fund  nature.  It  obscures  the  true  relationship  between 
the  endowment  policy  and  the  life  policy. 

The  true  explanation  of  the  endowment  contract  springs  from 
the  fact  that  it  is  simply  a  promise  to  pay  a  named  sum  on  a  given 
future  date  or,  prior  to  that  date,  upon  the  happening  of  a  given 
contingency — death.  Since  the  obligation  must  be  met  at  the 
very  latest  on  the  given  date,  a  sinking  fund,  with  papnents  corre- 
sponding to  the  arranged  method  of  premium  payment,  is  the 
obvious  means  of  building  up  the  amount  of  the  obligation  -within 
the  given  period.  Then,  to  provide  for  the  full  payment  of  the 
obligation  in  the  event  of  prior  death,  a  premium  for  decreasing 
insurance  is  added  to  the  sinking  (savings)  fund  premium.  The 
decreasing  insurance  is  of  such  nature  that  its  amount  at  any  given 
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time  is  the  amount  by  which  the  face  of  the  policy  exceeds  the 
then  accumulated  amount  of  the  sinking  fund.  Therefore  when  a 
death  occurs,  the  payment  to  the  beneficiary  consists  of  the  current 
amount  of  the  sinking  fund,  increased  by  the  current  amount  of 
the  decreasing  term  policy. 

Every  actuary  in  touch  with  agency  conditions  has  heard  the 
erroneous  statement  that  under  an  endowment  policy  there  is  an 
unjustifiable  forfeiture  if  the  policy  becomes  a  claim  by  death. 
The  impression  is  obtained  that  in  this  respect  the  endowment  pol- 
icy differs  vitally  from  the  life  policy.  In  a  recent  publication  it 
is  seriously  claimed  that  "  the  man  who  buys  endowment  insurance 
is  certain  to  pay  more  for  his  protection  than  the  risk  is  worth  if 
he  dies  before  the  completion  of  the  endowment  period,  since  he 
pays  for  two  benefits  and  can  realize  only  on  one."  In  the  same 
publication  it  is  stated  that  if,  on  the  other  hand,  a  man  purchases 
two  separate  contracts,  one  of  a  savings  fund  nature  and  the  other 
of  a  decreasing  insurance  nature,  articulating  with  the  savings  fund 
contract,  the  same  condition  does  not  exist.  This  is  a  remarkable 
situation  and  its  origin  is  to  be  traced  to  the  survival  of  the  out- 
worn explanation  of  the  endowment  policy.  In  fact  in  the  publi- 
cation referred  to,  a  quotation  from  an  encyclopedia  repeating  the 
term  insurance-pure  endowment  explanation  is  offered  as  a  justifi- 
cation of  the  criticism  of  endowment  insurance.  To  expose  the 
fallacy  it  is  simply  necessary  to  consider  the  two  separate  contracts 
of  savings  fund  and  decreasing  insurance  as  a  unit,  and  then  to 
analyze  the  combination  mathematically  into  the  two  elements  of 
term  insurance  and  pure  endowment. 

The  only  reference  to  the  savings  fund-decreasing  insurance 
analysis  that  we  have  thus  far  been  able  to  discover  in  the  litera- 
ture of  our  Society  appears  in  Mr.  D.  P.  Fackler's  discussion  in 
1891  of  a  paper  on  surrender  charges  {Transactions,  "Vol.  II,  pp. 
179-181).  The  analysis  does  not  appear  in  the  Text  Book  of  the 
Institute  of  Actuaries,  or  so  far  as  we  can  learn  by  a  use  of  the 
indices,  in  either  the  Journal  of  the  Institute  of  Actuaries,  or  the 
Transactions  of  the  Faculty  of  Actuaries.  Elizur  Wright,  the 
noted  Commissioner  of  Insurance  of  Massachusetts  from  1858  to 
1866,  was  a  staunch  advocate  of  what  he  called  the  "  Savings 
Bank"  theor}-  of  life  insurance — a  theory  embodying  the  same 
principles  as  the  present  analysis  but  presented  by  Mr.  Wright  in 
different  form.     In  18T3  he  published  a  work  entitled  Politics  and 
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Mysteries  of  Life  Insurance,  in  the  Appendix  of  which  is  reprinted 
an  interesting  article  by  Mr,  Emory  McClintock  taken  from  the 
Insurance  Times.  Mr.  McClintock's  article  supports  the  Savings 
Bank  theory  and  states  that  one  of  the  good  effects  of  a  rigid 
adherence  to  the  theory  would  be  that  of  "banishing  from  the 
mind  the  unnecessary  and  even  hurtful  notion  that  the  endowment 
assurance  policy  is  in  all  respects  equivalent  to  a  combination  of 
the  pure  endowment  and  the  term  assurance  policy.  This  notion 
still  crops  out  in  all  sorts  of  places,  and  is  the  fruitful  source  of 
many  misconceptions."  It  is  the  purpose  of  this  note  to  present 
the  savings  fund-decreasing  insurance  analysis  in  both  a  technical 
and  semi-popular  form  that  it  may  be  readily  available  to  students. 
The  actuarial  demonstration  of  the  analysis  is  given  in  the  fol- 
lowing condensed  form.     Let 

1 

represent  the  accumulation  of  the  annuity-due  payable  certainly 
for  n  years.     We  have 

If  now  the  quantity 

Pi   c     {GxSt\  +  Cx+iSjl  +  •  •  •  +  (7i+n-i5r|}  =  -^ 4r-^ 

Ux<^n\  o;ri        Us 

be  added  to  and  subtracted  from  the  expression  for  Axir\ 

we  obtain 

>4   -,  =  4''-,  4-  ^'"i 

£\.xn\  —  .a-  xn\\        <j 

where 

+  C.+n-.(l-^)| 

represents  the  single  premium  for  the  decreasing  term  insurance. 
We  obtain  therefore 


the  desired  relationship. 


■t   xn  I    —    -t     arn  I  "T    c      > 

Oil 


0': 
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v%  - 

$.■  An  interesting  general  theorem  of  ■which  the  above  is  a  special 

C.  case  is  indicated  by  the  folio vdng  analysis: 

^-  Letting  </>  be  equal  to  or  less  than  unity,  add  and  subtract  the 

II  quantity, 

p  We  obtain 

■I.  A,  =  A'i^+^^  +  ^^CA^-  <^) 

^^  vhere 

represents  the  single  premium  for  m-year  decreasing  term  insur- 


>s3 


■Ax  T)       ^i+m    -Lf  x+m 


#-        ance.     Now 

t 

*3^  p    _ 

=  P'i;;:]  +  -^  provided  4>  =  ^F,. 

4|^  "We  may  therefore  state  the  general  theorem  that  an  insurance  pre- 
^:  mium  is  composed  of  (1)  the  savings  fund  premium  necessary  to 
'0  accumulate  the  mth  year  terminal  reserve  and  (2)  the  premium  for 
W  m-year  term  insurance  of  such  nature  that  the  amount  of  insurance 
^  payable  in  any  year  is  the  amount  by  which  the  accumulation  of  the 
M  savings  fund  premiums  falls  short  of  the  full  amount  of  the  policy. 
One  of  the  great  advantages  of  the  savings  fund  method  of  anal- 
ysis is  that  it  supplies  a  rational  explanation  of  the  relation  between 
the  endowment  policy  and  the  life  policy.  A  life  policy  is  usually 
described  as  a  policy  wherein  the  sum  assured  is  payable  at  death 
only.  As  a  matter  of  fact  the  whole  life  policy  as  now  issued  by 
most  companies  enables  the  policyholder,  upon  attaining  the  anni- 
versary of  his  policy  nearest  to  age  96,  the  limiting  age  of  the  mor- 
tality table,  to  surrender  the  policy  for  the  full  reserve  which  is 
28 
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then  equal  to  the  face  value.  It  is  evident  from  the  foregoing 
actuarial  analysis  that  the  life  premium  involves  first,  an  invest- 
ment element  nece&sary  to  build  up  the  face  of  the  policy  vrithin 
the  period  from  the  age  at  entry  to  the  limiting  age  of  the  mortality 
table,  and  second,  a  decreasing  insurance  element  that  provides  in- 
surance of  such  character  that  the  amount  of  the  insurance  at  any 
time  is  the  difference  between  the  accumulated  savings  fund  and 
the  face  of  the  policy.  It  foUows  therefore  that  the  endowment 
policy  and  the  life  policy  are  identical  in  principle,  the  only  differ- 
ence being  that  the  date  upon  which  the  savings  fund  shaU  be  com- 
plete is  placed  earlier  under  the  endowment  than  under  the  life 
policj*.  The'  larger  premium  of  the  endowment  therefore  is  simply 
due  to  the  shorter  period  within  which  the  accumulation  is  to  take 
place.  This  comparison  is  almost  too  self-evident  to  be  repeated 
here  and  yet  it  is  not  thoroughly  grasped  throughout  the  insurance 
world.  The  difficulty  has  been  that  the  endowment  has  been  de- 
scribed as  a  combination  of  pure  endowment  and  term  insurance, 
whereas  the  explanation  of  the  life  policy  has  been  of  so  different 
a  character  as  to  make  it  difficult  for  the  lay  mind  to  grasp  the 
true  relationship  between  the  two  forms  of  policy.  As  actuaries 
we  should  be  leaders  in  spreading  correct  ideas,  and  for  younger 
actuaries  in  particular  the  incomplete  endowment  analysis  of  our 
existing  text-books  should  be  supplanted  by  an  analysis  thoroughly 
up-to-date  and  in  accord  with  modern  conditions. 

A  semi-technical  presentation  of  the  savings  fund-decreasing  in- 
surance analysis  that  clearly  shows  the  working  out  of  the  endow- 
ment principle,  may  be  had  by  considering  a  five-year  endowment 
policy  based  upon  a  hypothetical  mortality  table.  For  purposes  of 
illustration  we  assume  that  100  persons  of  the  same  age  take  out 
simultaneously  five-year  endowment  policies  for  $1,000  each  and 
that  then,  according  to  the  hypothetical  mortality  table,  10  deaths 
occur  each  year.  That  is  to  say,  90  persons  will  survive  the  first 
year,  80  the  second  year,  70  the  third  year,  GO  the  fourth  year  and 
50  will  survive  the  fifth  year  to  receive  their  matured  endowments. 
We  will  take  4^/2  per  cent,  as  the  basis  for  the  interest  calculation 
and,  as  is  customary,  will  assume  that  death  claims  are  paid  at  the 
end  of  the  policy  year  in  which  they  occur. 

On  the  basis  of  these  assumptions,  we  find  that  the  annual  pre- 
mium for  the  $1,000  five-year  endowment  is  $226.45,  made  up  of 
$174.92  for  the  savings  fund  element  and  $51.53  for  the  decreasing 
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term  insiirance  element  The  amount  of  insurance  provided  by 
the  term  insurance  element  varies  with  the  amount  of  the  savings 
fund  and  is  always  the  amount  by  which  the  accumulated  savings 
fund  falls  short  of  the  $1,000  to  be  provided  at  maturity.  The  fol- 
lowing table  shows  the  amounts  of  the  savings  fund  and  insurance 
at  the  end  of  each  of  the  five  years : 

TABLE  I. 


_    ^     .  „                      Amount  of  Ravings 
End  of  -i  ear.                           j^^^ 

Amount  of  Term 
Insurance. 

Total  Payable  at 
Death. 

1 

2 
3 
4 
5 

$    182.79 

373.81 

573.42 

782.02 

1,000.00 

S817.21 

626.19 
426.58 
217.98 

$1,000.00 

1,000.00 
1,000.00 
1,000.00 
1,000.00 

For  the  moment  we  shall  digress  and  consider  the  working  out 
of  a  $1,000  five-year  level  term  policy  on  the  basis  of  the  hypo- 
thetical mortality  table  and  4%  per  cent  interest.  The  annual 
premium  for  this  policy  is  $118.32.  It  should  be  noted  in  passing 
that  this  amount  exceeds  by  $66.79  the  cost  of  the  decreasing  term 
insurance  in  the  endowment  premium. 

The  following  table  (II)  traces  the  operations  of  the  fund  result- 
ing from  the  premiums  paid  by  the  group  of  100  policyholders  who 
are  assumed  to  take  out  the  term  policies.  The  first  column  indi- 
cates the  policy  year;  the  second  column  the  number  living  at  the 
beginning  of  each  year ;  the  third  column  the  amount  of  premiums 
paid  at  the  beginning  of  each  year;  the  fourth  column  the  total 
amount  of  the  fund  at  the  beginning  of  the  year,  formed  by  merg- 
ing the  premiums  thus  paid  vsdth  the  fund  remaining  at  the  end 


TABLE  n. 
Showtnq  History  of  100  Level  Pive-teae  Teem  Policies. 


(1) 

(2) 

(3) 

(4) 

(6) 

(6) 

(7) 
Fund  at 

(8) 

Number 

Total  Fund 

Death 

End  of  Year 

Share  of 

Year. 

Living  at 

Premiums 

at  Beginning 

Fund  with 

Claims  Paid 

to  be  Car- 

Each 

Beginning 

Paid: 

of  Year: 

*1%   added: 

at  End  of 

ried  For- 

Survivor: 

of  Tear. 

(2)XJ11S32. 

(3) +  (7)-,. 

(4)  X  1.046. 

Year. 

ward: 
(6) -(6). 

Eeserve, 

1 

100 

$11,832 

$11,832 

$12,364 

$10,000 

$2,364 

$26.27 

•2 

90 

10,649 

13,013 

13,599 

10,000 

3,599 

45.00 

3 

80 

9,466 

13,065 

13,653 

10,000 

3,653 

52.19 

4 

70 

8,282 

11,935 

12,472 

10,000 

2,472 

41.20 

5 

60 

7,100 

9,570 

10,000 

10,000 
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of  the  previous  year;  the  fifth  column  the  amount  of  the  fund  at 
the  end  of  the  year  after  adding  4^2  per  cent,  interest;  the  sixth 
column  the  amount  of  death  claims  to  be  paid  at  the  end  of  the 
Tear;  the  seventh  column  the  fund  remaining  after  payment  of 
the  claims;  and  the  eighth  column  the  share  of  the  fund  belonging 
to  each  surviving  policyholder.  This  last  amount  is  the  technical 
reserve  held  against  the  policy. 

The  table  clearly  shows  that  the  premium  has  been  so  exactly 
computed  that  all  claims  are  met  as  they  fall  due  and  that  the 
fund  is  entirely  exhausted  when  the  last  claim  has  been  paid. 

In  Table  III  this  same  method  is  applied  to  the  decreasing  term 
insurance  element  of  $51.53  in  the  endowment  premium.  The 
amounts  of  insurance  payable  at  death  are  taken  from  Table  I. 


TABLE  III. 
Showing  Histoet  of  100  Hypothetical  DECEiiisiKG  Teem  Policies. 


(I) 

(2) 

(3) 

(4) 

(5) 

(6) 

C7) 
Fund  at 

(S) 

Number 

Premlutofl 

Paid: 
(2)X«51.63. 

Total  Fund 

Fund  with 
4^%   added: 
(4)  X  1.045. 

Death 

End  of  Y'ear 

Share  of 

Year. 

Living  at 

Betrlimlng 

of  Year. 

at  Beginning 

of  Year: 
(3)  +  (7)-i. 

Claims  Paid 

at  End  of 

Year. 

to  be  Car- 
ried For- 
ward: 

Each 
Survivor: 
Reserve. 

(5)  -  (6). 

1 

100 

$5,153 

$5,153 

$5,385 

$8,172 

-$2,787 

-$30.97 

2 

90 

4,638 

1,851 

1,934 

6,262 

-4,328 

-54.10 

•6 

80 

4,122 

-206 

-215 

4,266 

-4,481 

-64.01 

4 

70 

3,607 

-874 

-912 

2.180 

-3,092 

-51.53 

5 

60 

3,092 

Here  again  the  premium  is  shown  to  be  exactly  adequate,  so  that 
at  the  end  of  five  years  the  accounts  are  balanced  with  nothing 
left  over.  A  striking  characteristic  of  the  operations,  however,  is 
that  the  fund  is  in  debt  at  the  end  of  each  year  after  the  death 
claims  have  been  paid,  the  final  debt  being  extinguished  by  the  pre- 
miums paid  by  the  60  policyholders  living  at  the  beginning  of  the 
fifth  year.  The  reason  for  this  result  is  that  decreasing  term  in- 
surance has  been  granted  for  a  uniform  premium.  In  the  early 
years  the  premiums  are  insufficient  to  cover  the  current  death 
claims  and  In  the  later  years  they  are  more  than  sufiBcient,  thus 
finally  extinguishing  the  deficit. 

If  a  policy  of  this  kind  is  to  be  issued  with  safety,  provision  must 
be  made  for  funds  with  which  to  pay  death  losses  and  to  make  good 
the  shortage  if  a  policyholder  should  stop  paying  premiums  with- 
out repaying  the  deficit  standing  against  his  policy.     This  pro- 
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Tision  is  readily  made  by  combining  the  decreasing  term  policy 
with  the  savings  fund  element  in  the  endowment  premium.  As 
already  sho^\Ti,  the  two  elements,  taken  together,  produce  the  en- 
dowment premium  of  $22G.45.  Table  IV  shows  how  the  combina- 
tion works  out: 

TABLE  IV. 

Showing  Histoet  or  100  Fite-teae  Endowment  Policies. 


(1) 

Year. 

(2) 

Number 
Living  at 
Beginning 

of  Year. 

(3)                     (4) 

Premiums   i  ^°^^^f  "^ 
Paid-         atBeKlnnlng 

(2)X«226.45.     (°;7^^j. 

(5)                     (6) 
,[ii''''Tl^.cJrPa.cl 

(7) 
Fund  at 
End  of  Year 
to  be  Car- 
ried For- 
ward: 
(5) -(6). 

(8) 

Share  of 

Each 
Survivor: 
Reserve. 

1 

2 
3 
4 
5 

100 
90 
80 

70 
60 

$22,645 
20,381 
18,116 
15,852 
13,587 

$22,645 
34,045 
43,693 
51,511 
57,416 

$23,664 
35,577 
45,659 
53,829 
60,000 

$10,000 
10,000 
10,000 
10,000 
10,000 

$13,664 

25,577 
35,659 
43,829 
50,000 

$151.82 
319.71 
509.41 
730.49 

1,000.00 

This  table  shows  also  that  the  endowment  premium  is  exactly  ade- 
quate to  pay  the  50  death  losses  of  $1,000  each  as  they  occur,  and 
to  pay  the  $50,000  to  the  50  policyholders  who  mature  their  poli- 
cies. When  they  hare  been  paid  not  a  dollar  remains.  It  also 
shows  that  the  reserve  at  any  given  time  is  equal  to  the  amount  of 
the  accumulated  savings  fund  shown  in  Table  I,  less  the  deficit 
shown  in  Table  III.  For  example,  at  the  end  of  the  third  year 
the  amount  of  the  savings  fund,  from  Table  I  is  $573.42  and  the 
deficit  under  the  decreasing  term  policy  as  shown  in  Table  III  is 
$64.01.  The  difference  between  these  amounts  is  $509.41,  whichi 
from  Table  lY  is  seen  to  be  the  endowment  reserve  at  the  end  of 
the  third  year. 

The  foregoing  analysis  is  valuable  in  disclosing  the  fallacy,  some^ 
times  encountered  even  in  bills  proposed  to  our  legislatures,  tiiat 
when  a  death  occurs  under  an  endowment  policy  the  company 
should  pay  not  only  the  face  of  the  policy  but  also  the  amount 
accumulated  from  the  investment  element  in  the  endowment  pre- 
mium. Table  lY  shows  that  the  endowment  premium  is  exactly 
sufficient  to  pay  $1,000  at  eadi  death  and  no  more.  If  more  were 
paid,  the  fund  would  be  insolvent  when  the  matured  endowments 
became  payable.  The  reason,  of  course, 'is  that  the  term  insurance 
element  provides  for  decreasing,  not  level,  term  insurance.  If  a 
policyholder  desires  that  both  the  savings  fund  accumulation  and 
an  additional  $1,000  be  paid  if  the  policy  becomes  a  death  claim^ 
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he  must  combine  the  savings  fund  premium  of  $174.92  \dth  the 
level  term  insurance  premium  of  $118.32,  thus  obtaining  a  total 
premium  of  $293.24,  or  $66.79  more  than  the  true  endowment  pre- 
mium of  $226.45.  In  other  words,  he  must  increase  his  endow- 
ment premium  by  the  difference  between  the  premiums  on  the 
level  and  the  decreasing  term  policies. 

In  conclusion  it  will  be  of  value  to  show  how  the  preceding  anal- 
ysis clearly  provides  an  answer  to  the  fallacious  argument  that 
under  the  endowment  policy  a  forfeiture  occurs  if  the  policy  be- 
comes a  claim  before  maturity  of  the  endowment.  Suppose  for 
example  that  during  the  next  five  years  a  man  will  have  a  yearly 
surplus  income  of  $1,000.  If  he  invests  these  sums  in  a  4^  per 
cent,  savings  fund  at  the  beginning  of  each  year,  he  will  have  $5,716 
at  the  end  of  five  years.  If  he  purchases  five-year  level  term  insur- 
ance at  the  net  rate  of  $118.32  fielded  by  our  hypothetical  mor- 
tality table,  he  will  be  able  to  obtain  a  policy  for  $8,452.  If  he 
dies  within  the  five  years  under  the  savings  fund  plan,  his  widow 
will  receive  only  the  accumulations  to  date  which  obviously  could 
not  exceed  $5,716.  If  he  dies  within  the  five  years  under  the  in- 
surance policy,  his  widow  will  receive  $8,452.  No  one  could 
reasonably  condemn  the  savings  fund  plan  because  of  this  apparent 
discrepancy  in  favor  of  the  insurance  and  claim  that  there  had 
been  a  forfeiture  of  the  difference  between  the  amount  of  the  term 
policy  and  the  amount  of  the  savings  fund.  Manifestly  at  the  end 
of  five  years  the  savings  fund  must  meet  a  given  liability  of  which 
the  insurance  policy  is  relieved  and  would  be  insolvent  if  at  death 
more  than  the  amount  of  the  then  accumulated  savings  were  paid. 
If  the  policyholder  survives  five  years,  his  term  policy  expires  and 
becomes  worthless  in  the  same  manner  that  a  fije  insurance  policy, 
under  which  no  fire  has  occurred,  expires  at  the  end  of  a  specified 
period.  On  the  other  hand,  the  savings  fund  contract  at  the  end 
of  five  years  is  worth  $5,716. 

If  a  man  knew  that  his  death  would  occur  within  five  years,  it 
would  obviously  be  to  his  advantage  to  obtain  as  much  five-year 
term  insurance  as  he  could  persuade  the  companies  to  sell  him.  If 
he  knew  he  would  survive  five  years,  it  would  be  to  his  advantage 
to  choose  the  savings  fund  plan.  It  is  the  uncertainty  of  life  that 
makes  the  endowment  policy  the  golden  mean  between  the  two  ex- 
tremes. We  have  used  the  five-year  endowment  period  for  the  pur- 
pose of  simplicity  only.     In  practice  the  endowment  that  provides 
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protection  for  dependents  tkroughout  the  insured's  income  earning 
activity  and  then  matures  to  provide  an  income  during  old  age  is 
the  most  useful  and  satisfactory  type  of  endovrment  policy  for  the 
average  man. 


f.  II.   Office  Computation  of  the  Function  'S.4>t{a-{-bx). 

pf-  It  is  frequently  necessaiy  in  office  practice  to  obtain  the  weighted 

^_^  average  of  a  series  of  values  of  a  function  where  each  value  is 

weighted  in  proportion  to  the  amount  of  the  variable  and  the  suc- 
cessive values  of  the  variable  form  an  arithmetical  progression.     A 
familiar  instance  is  the  average  age  of  a  given  amount  of  insurance, 
V         as,  for  example,  the  insurance  issued  during  a  year,  or  the  insur- 
ance terminated  by  death  during  a  year.     In  each  case  the  obvious 
■;,         method  of  procedure  is  to  multiply  the  age  by  the  amount  of  insur- 
0  ance  at  that  age,  add  the  series  of  products  thus  obtained,  and 

'^1  divide  the  sum  by  the  total  amount  of  insurance.     The  original 

^-  series  of  amounts  may  readily  comprise  as  many  as  80  values  so 

:0-  that  even  if  the  amounts  are  rounded  to  the  nearest  thousand  dol- 
0r-  lars,  the  work  of  multiplication  and  checking  is  considerable.  It 
^r  is  the  purpose  of  this  note  to  show  that  the  desired  average  may  be 
^:.  obtained  without  multiplication  and  in  much  shorter  time,  simply 
-^v         by  an  addition  process. 

^',  In  the  first  place  it  will  be  helpful  to  develop  the  general  under- 

^  b^LUg  theorem.  The  most  laborious  element  in  the  arithmetical 
^>        process  of  determining  the  weighted  average  is  the  computation  of 

^         the  function  ^  ^x(a  +  hx).     Here  a  and  h  are  constants  and  we 

.^  assume  that  the  variable  x  proceeds  by  intervals  of  h  from  the  fixed 
^^        value  n  to  the  value  (n-j-i/i),  t  being  a  positive  integer.     Then 

^-  n+tk  n+th 

^        Z  <^'(«  +  bx)  =  aj^4>,  +  h{n4>n  +  (n  +  h)<Pn+k 


^      .  +  (n  +  2;i)(^„+jA  +  •  •  •  +  (n  -f  th)4>,+a] 

n+th  n+tk 


+  t(t>n+th} 

n+tk  n+k 

=  (a  +  M  E  </'»  +  &^E'^'- 

n  n.+th 

Reducing  this  result  to  apply  to  the  determination  of  the  average 
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a^e  of  an  amount  of  insurance  outstanding  betx^-een  the  ages,  say 
of  20  to  95,  ve  have  the  following  relations:  a=0,  h  =  l,  h  =  l, 
^  __  20^  t  =  75,  and  the  function  whose  value  we  desire  is 


20  20  95 


and  the  average  is 


20  + 


21 


95 


Now  the  second  degree  summation  forming  the  dividend  in  the 
last  term  may  be  obtained  by  the  adding  machine  as.  follows: 
Starting  with  4>^i,  take  oS  successively  on  the  adding  machine  the 
preceding  values  ^e^,  ^93  •  •  •  (f>20>  obtaining  a  sub-total  as  each  value 
(^85  included)  is  put  into  the  machine.  If  any  of  the  values  of  the 
function  are  zero,  a  sub-total  should  be  taken  for  each  missing  value 
— the  amount  of  the  sub-total  of  course  remaining  unchanged  in  the 
process.  The  desired  second  degree  function  is  the  sum  of  the 
sub-totals,  omitting  the  sub-total  taken  after  ^20  '^as  placed  in  the 
machine.  This  omitted  sub-total  is  of  course  the  divisor  appear- 
ing in  the  foregoing  expression  for  the  desired  average.  If  it  were 
considered  desirable  to  commence  tJie  process  with  the  addition  of 
the  function  ^,0  and  not  ^^j,  the  expression  for  the  average  becomes 


95-    E 


20 


z«?^« 


To  test  the  above  method  it  was  applied  to  obtain  the  average  age 
of  approximately  $271,000,000  of  insurance  distributed  between 
ages  15  and  79  inclusive.  To  facilitate  the  calculation,  the  amounts 
were  rounded  to  the  nearest  thousand  dollars.  First  the  average 
age  was  obtained  by  the  regular  multiplication  process  using  the 
T  I  M  machine.  The  multiplication  process,  including  the  check- 
ing by  an  independent  operator,  required  26  minutes.  Adding  the 
products  on  the  Burroughs'  machine  and  calling  back  the  amounts, 
required  6  minutes.  Adding  and  calling  the  amounts  of  insur- 
ance consumed  4  minutes,  so  that  the  total  time  required  to  obtain 
the  total  amount  of  insurance  and  the  sum  of  the  products  was  36 
minutes.  By  the  adding  machine  method  the  same  results  were 
obtained  in  slightly  less  than  15  minutes.  All  addition  processes 
were  checked  by  calling  back  the  adding  machine  strip,  and  the 
time  thus  consumed  was  counted  twice  since  the  work  of  two 
persons  was  involved. 
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In  cases  where  the  weighted  average  is  approximated  by  adding 
values  of  the  function  in  groups  and  multiplying  the  sum  by  the 
central  value  of  the  variable,  the  saving  of  time  by  the  addition 
process  is  less  pronounced.  However,  in  view  of  the  short  time 
involved  in  obtaining  the  exact  result  by  the  addition  process,  it  is 
doubtful  whether  it  is  not  better  to  use  the  exact  method  than  to 
trust  to  an  approximation.  Of  course  in  the  approximation  method 
of  grouping,  the  addition  process  may  be  applied  to  obtain  the  sum 
of  the  products  which  result  from  multiplying  the  group  sums  by 
the  central  values  of  the  variable.  Care  must  be  taken,  however, 
to  allow  for  the  value  of  h  representing  the  interval  between  the 
successive  central  values. 

III.   BoivD  Amoetization. 

By  the  so-called  "amortization"  method  of  valuing  bonds,  it  is 
the  rule  rather  than  the  exception  that  different  companies  should 
carry  the  same  bond  at  different  rates.  This  state  of  affairs  has 
sometimes  led  to  misconceptions  on  the  part  of  la^Tuen  and  stu- 
dents who  are  likely  to  ask  whether  a  valuation  method  producing 
such  apparently  anomalous  results  could  possibly  be  a  sound 
method. 

Of  course  if  market  values  were  the  primary  consideration,  it  is 
obvious,  other  things  being  equal,  that  a  company  which  carried  a 
given  bond  at  85  would  be  more  favorably  situated  than  another 
company  which  carried  it  at  100.  Underlying  the  amortization 
method,  however,  is  the  basic  assumption  that  investments  will  be 
held  until  their  normal  maturity  and  therefore  may  be  considered 
as  independent  of  market  value  fluctuations,  if  interest  is  duly  paid 
and  there  is  no  known  impairment  of  the  inherent  security  under- 
lying the  investment.  With  any  going  life  insurance  company  the 
normal  excess  of  income  over  disbursements  and  the  normal  repay- 
ment and  maturity  of  investments,  supply  funds  available  to  meet 
abnormal  demands  for  liquid  assets.  Therefore  the  market  value 
basis  has  comparatively  little  significance  for  a  company  with  a 
sound  list  of  first-grade  securities. 

Having  come  to  this  conclusion,  apart  from  which  the  amortiza- 
tion theory  falls,  is  there  anything  anomalous  in  the  fact  that  one 
company  should  carry  a  bond  at  85  and  another  company  simulta- 
neously carry  the  same  bond  at  100?  There  is  not.  The  amor- 
tized value  is  closely  related  to  the  purchase  price.     A  low  amor- 
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tized  value  harks  back  to  the  time  -when  bond  prices  were  low  and 
a  given  sum  of  money  would  purchase  a  relatively  large  par  value 
of  bonds.  A  high  amortized  value  harks  back  to  the  time  when 
bond  prices  were  high  and  a  given  sum  of  money  would  purchase 
a  relatively  small  par  value  of  bonds.  Therefore  assuming  that 
the  two  companies  at  different  times  invested  the  same  amount  of 
money  in  the  same  bond,  it  is  quite  possible  that  the  larger  par 
value  multiplied  by  the  smaller  valuation  rate  of  85  will  yield  a 
product  approximately  the  same  as  the  smaller  par  value  multi- 
plied by  the  larger  valuation  rate  of  100.  The  asset  position  of  the 
two  companies  as  far  as  these  bonds  are  concerned  might  be  iden- 
tical, making  due  allowance  for  an  interest  adjustment  correspond- 
ing to  the  period  of  time  between  the  purchase  dates  of  the  two 
holdings. 

To  make  this  clear  consider  two  companies,  X  and  Y,  and  two 
bond  issues,  A  and  B.  A  is  &  bond  bearing  5  per  cent,  interest 
maturing  January  1,  1950,  and  B  a  bond  equally  secure  bearing  6 
per  cent,  interest  and  maturing  on  the  same  date.  On  January  1, 
1917,  each  company  has  $10,000  to  invest.  The  prevailing  price 
basis  for  bonds  of  the  grade  of  A  and  5  is  5  per  cent.  Company  X 
purchases  bond  A  and  obtains  $10,000  of  par  value  upon  which  the 
semi-annual  interest  is  $250.  Company  Y  purchases  bond  B  and 
obtains  $8,615  of  par  value  upon  which  the  semi-annual  interest 
is  $258.45.  Two  years  later,  January  1,  1919,  each  company  has 
another  $10,000  to  invest.  Interest  rates  having  risen  in  the  mean- 
time, the  same  bonds  can  now  be  purchased  upon  a  6  per  cent 
basis.  This  time  company  X  purchases  bond  B  and  obtains  $10,000 
of  par  value  upon  which  the  semi-annual  interest  is  $300.  Com- 
pany Y  purchases  bond  A  and  obtains  $11,628  of  par  value  upon 
which  the  semi-annual  interest  is  $290.70. 

The  following  tables  show  at  ten-year  intervals  the  total  assets 
of  the  two  companies  resulting  from  their  investment  in  the  two 
bonds.  In  accordance  with  the  amortization  theory,  the  interest 
received  on  the  bond  holdings  is  accumulated  at  the  effective  rate 
of  interest  upon  which  the  purchase  was  originally  made. 

A  glance  at  the  two  tables  shows  that  the  assets  of  the  two  com- 
panies are  at  all  times  identical  in  spite  of  the  fact  that  the  valua- 
tion rates  of  the  same  bond  are  markedly  different  in  the  two 
companies.  The  exact  equality  of  the  total  assets  rests  upon  the 
assumption  that  the  bond  interest  is  accumulated  at  the  proper 
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COMPAKT  X. 
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effective  rates.  This  obviously  would  not  be  attained  in  practice; 
but  the  difference  introduced  by  investing  the  interest  receipts  at 
the  rates  actually  prevailing  at  the  time  they  are  received,  would 
introduce  but  a  small  percentage  variation  between  the  total  assets 
of  the  two  companies. 
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Legal  Notes. 

BY   ^PTEKDELL   M.    STRONG. 

(Mevrber  of  the  New  Tori:  Bar.) 

Death  Due  "  Dieectlt  oe  Ixdihectlt  "  to  Militaet  Serv- 
ice:—  (Kelly  vs.  Fidelity  Mutual  Life  Ins.  Co.,  of  Philadelphia, 
Supreme  Court  of  Wis.,  172  N.  W.  Eep.  152.)  The  policy  pro- 
vided "if  the  insured  shall  within  two  years  from  the  date  of  this 
policy  engage  in  any  military  or  naval  service  or  in  any  work  as  a 
civilian  in  any  capacit}'  whatsoever  in  connection  with  actual  war- 
fare and  shall  die  within  two  years  of  the  date  of  this  policy  as  a 
result,  directly  or  indirectly,  of  engaging  in  such  service  or  work, 
the  liahility  of  this  company  under  this  policy  shall  be  limited  to 
the  return  of  the  premiums  paid  without  interest." 

The  insured  was  accidentally  killed  while  riding  a  motorcycle  in 
the  discharge  of  his  military  duties  in  going  from  one  sawmill  to 
another.  This  occurred  when  he  was  more  than  one  hundred  miles 
from  the  zone  of  actual  warfare. 

The  court  held  that  the  insured  was  killed  under  conditions 
which  were  not  in  any  way  peculiar  to  military  service,  but  were 
rather  common  to  both  military  and  civil  life,  and  that,  in  conse- 
quence, his  death  was  not  due  "  directly  or  indirectly "  to  his 
engaging  in  such  service. 

Wae  Clause:  Reduction  of  Liability: — (Miller  vs.  Illinois 
Bankers  Life  Association,  Supreme  Court  of  Arkansas,  212  S.  W. 
Eep.  310.)  The  insured  died  while  in  the  military  service  of  the 
United  States.  The  policy  contained  a  clause  stating  expressly 
that  death  while  in  service  in  the  army  or  navy  was  a  risk  not 
covered  by  the  policy  except  for  the  premiums  actually  paid  to  the 
company  thereon.  The  point  was  raised  that  such  a  clause  was 
against  pubhc  policy  as  it  tended  to  prevent  enlistments  in  the 
army  and  navy. 

The  court  held  that  the  contract  was  not  against  public  policy 
and  noted  the  point  furthermore  that  the  policy  was  not  by  its 
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terms  rendered  void  by  service  but  that  certain  risks  were  excepted 
.4^         from  the  risks  which  it  covered. 

'^  The  decision  of  the  court  upheld  the  validity  of  the  war  clause. 

%  Wae  Clause: — (Benham,  Administrator,  vs.  American  Central 

S-,       Life,    Supreme   Court  of  Arkansas,   not  yet  officially   reported.) 
■%:';       The  policy  provided : 

>v  "  Death  while  engaged  in  military  or  naval  service  in  time  of 

■^ .  war,  or  in  consequence  of  such  service,  shall  render  the  company 
^;  liable  for  only  the  reserve  under  this  policy,  unless  the  company's 
"^  permission  to  engage  in  such  service  shall  have  been  obtained  and 
-#  such  extra  premium  or  premiums  as  the  company  may  require 
shall  have  been  paid." 

The  insured  while  in  service  in  the  aviation  branch  of  the  United 
States  Army,  and  while  en  route  from  Cornell  University  where 
he  had  been  in  special  training  for  the  aviation  branch,  to  a  camp 
in  Texas,  contracted  influenza,  from  which  he  died  in  October, 
1918.  There  was  no  question  that  he  was  in  military  service  at 
the  time  of  death  and  that  it  was  in  time  of  war. 

The  court  held  that  the  insured's  death  did  not  come  under  the 
restriction  of  the  above  quoted  war  clause  for  the  reasons  shown  in 
the  following  extracts  of  the  opinion : 

*''An  officer  engaged  in  the  discharge  of  the  duties  of  his  office 
is  one  performing  the  duties  of  his  office.  So  here  the  words, 
'  death  while  engaged  in  miKtary  service  in  time  of  war,'  means 
death  while  doing,  performing,  or  taking  part  in  some  military 
service  in  time  of  war. 

1^:  '^In  other  words,  it  must  be  death  caused  by  performing  some 

duty  in  the  military  service.     That  is  to  say,  in  order  to  exempt 

1^^  the  company  from  liability  the  death  must  have  been  caused  while 
the  insured  was  doing  something  connected  with  the  military 
service  in  contradistinction  to  death  while  in  the  service  due  to 
causes  entirely,  or  wholly  unconnected  with  such  service. 

"  This  construction,  we  think,  would  be  according  to  the  natural 
and  ordinary  meaning  of  the  words.  By  the  use  of  the  word  'en- 
gaged' it  must  have  been  intended  that  some  activity  in  the 
service  should  have  caused  the  death  in  contradistinction  to  merely 
a  period  of  time  while  the  insured  was  in  the  service. 

"  The  word  '  engaged '  as  used  in  the  policy  means  an  active  or 
physical  performance  of  some  act  or  duty  in  connection  with  mili- 
tary service." 

The  lower  court  had  directed  a  verdict  for  the  defendant  This 
the  Supreme  Court  reversed  and  remanded  the  cause  for  a  new 
trial. 
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It  is  not  believed  that  this  constniction  of  the  word  "  engaged  " 
will  be  followed  in  most  other  jurisdictions. 

Note. — The  facts  and  opinion  of  the  above  case  were  taken  from 
the  report  in  the  Insurance  Field  of  November  28,  1919. 

CoEEECTiON  OF  Eeeor  : — (New  York  Life  Insurance  Company 
vs.  Kimball,  Supreme  Court  of  Vermont,  106  Atl.  Rep.  676.)  The 
policy  in  question  lapsed  and  the  home  oflSce  made  an  endorsement 
upon  it  of  the  amount  and  term  of  the  extended  insurance.  An 
error  was  made  in  this  endorsement  by  giving  too  long  a  term  of 
extended  insurance.  This  was  discovered  after  the  death  of  the 
insured,  the  error  being  such  as  to  continue  the  extended  insurance 
in  force  until  the  death  of  the  insured,  whereas  it  should,  have  ex- 
pired before  such  death.  A  bill  was  brought  in. equity  to  reform 
or  cancel  the  endorsement  on  the  policy. 

The  court  held  that  while  the  endorsement  was  not  an  inde- 
pendent contract  but  simply  the  carrying  out  of  the  contract  in  the 
policy,  the  case  was  not  one  of  mutual  mistake  but  one  where  tech- 
nical calculations  were  required  and  the  company  having  made  an 
error  in  these  calculations  would  have  to  stand  the  consequences 
of  that  error. 

There  was  a  strongly  urged  dissenting  opinion  which  seems  to 
rest  upon  the  better  ground,  namely  that  a  mere  clerical  error  in 
the  calculation  to  reduce  to  figures  the  extended  insurance  provided 
for  by  the  contract  will  on  discovery  be  corrected.  It  seems  as  if 
the  weight  of  authority  is  with  this  dissenting  opinion. 

Policy  Containing  no  Pboyision  eok  Forfeituee  foe  Non- 
Payment  OF  Peemium: — (Howard  vs.  Essex  Mutual  Benefit  As- 
sociation, Court  of  Errors  and  Appeals  of  New  Jersey,  106  Atl. 
Rep.  21.)  This  is  a  suit  on  a  life  benefit  certificate  and  while  the 
opinion  does  not  set  forth  the  details  of  the  case  it  would  appear 
that  the  premium  was  found  by  the  trial  court  to  have  been  paid  a 
day  before  the  death  of  the  insured  but  was  in  arrears  when  paid. 
The  Court  of  Errors  and  Appeals  held :  "  The  fact  that  premiums 
were  in  arrears  at  the  time  of  pajinent  is  of  no  importance,  as 
there  is  nothing  in  the  certificate  which  makes  it  void  for  non- 
payment of  dues.*'  There  is  nothing  in  the  opinion  which  enables 
us  to  determine  whether  the  decision  would  have  been  the  same 
if  the  contract  before  the  court  had  been  an  ordinary  life  insurance 
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policy  wliich  contained  no  specific  provision  for  forfeiture  in  case 
of  the  non-payment  of  premium,  but  wliich  by  its  provisions  for 
extended  or  paid-up  insiirance  in  case  of  the  non-payment  of 
premiums,  and  by  other  provisions,  showed  clearly  that  the  con- 
tract did  not  contemplate  the  policy^s  remaining  in  force  if  a 
premium  vas  in  default. 

Doing  Business  in  State: — (Shwayder  vs.  Illinois  Commercial 
Men's  Association,  United  States  District  Ct,  255  Fed.  Rep.  797.) 
The  defendant  vras  a  mutual  insurance  society  of  Illinois  which 
^l  only  accepted  members  on  receipt  of  application  at  Chicago  and 
^'  payment  of  dues  there.  It  had  no  paid  solicitors  and  its  business 
:^  was  transacted  entirely  by  mail  from  Chicago.  One  of  the  mem- 
§>  hers  of  the  society  persuaded  one  Kobey  in  Colorado  to  join  and 
'€'  assisted  Kobey  in  making  application  and  forwarding  dues. 
;:,  The  present  case  was  brought  in  the  state  court  of  Colorado  and 

|:;        summons  was  served  on  the  insurance  commissioner,  which  service 

I  would  have  been  good  if  the  society  had  been  doing  business  in 
®-  Colorado.  It  was  also  served  on  the  member  who  persuaded  Kobey 
^  to  join  the  society.  The  case  wels  removed  to  the  federal  court 
^1  and  a  motion  made  to  quash  the  service  of  summons.  The  court 
>  held  that  the  society  was  not  doing  business  within  the  state  of 
V-  Colorado  and  that  the  service  upon  the  insurance  commissioner 
$-■       and  also  the  service  upon  the  member  was  not  valid  service ;  hence 

II  the  motion  to  quash  was  upheld. 

t 

I;;-  Agreement  to  Reinstate  on  Evidence  or  Insurability  : — 

|i  (Thompson  vs.  Postal  Life  Ins.  Co.,  Court  of  Appeals  of  New 
%:  York,  123  N.  E.  Rep.  750.)  The  company  agreed  to  reinstate  a 
#.  lapsed  policy  if  the  insured  should  be  examined  by  a  medical  ex- 
aminer appointed  by  the  company  "  and  should  furnish  satisfactory 
evidence  of  his  insurability."  The  application  for  reinstatement 
was  made  upon  the  form  furnished  by  the  company,  and  the  in- 
sured was  examined  by  the  physician  designated.  The  answers  to 
the  questions  and  the  physical  examination  showed  no  defect  in 
health  or  habits.  The  examiner  further  certified  that  he  had 
known  the  applicant  for  eighteen  years,  that  he  had  never  known 
of  his  being  sick  and  that  he  was  a  good  risk.  The  company,  never- 
theless, refused  to  reinstate,  the  opinion  of  the  court  indicating 
that  the  testimony  did  not  state  the  reasons  for  this  refusal.     The 
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court  held  that  the  insured  must  be  held  to  have  satisfied  the 
conditions  upon  Trhich  the  waiver  of  lapse  was  dependent  and  that 
the  policy  was  reinstated.  "  This  insurer  had  agreed  to  reinstate 
and  waive  if  satisfactory  evidence  of  insurability  was  supplied. 
Evidence  that  ought  to  have  been  satisfactory  was  supplied,  and 
therefore,  without  further  act  of  the  insured  or  the  insurer,  the 
policy  was  revived." 

The  opinion  does  not  indicate  that  the  ability  to  pass  a  satis- 
factory medical  examination  is  conclusive  evidence  of  insurability 
or  that  other  important  elements,  such  as  habits  or  personal  his- 
tory, must  be  ^disregarded,  these  questions,  apparently,  not  being 
before  the  court. 

Matrtitalttt  ;  Scope  of  Statute: — (Becler  vs.  Kansas 
Casualty  and  Surety  Compan}-,  Supreme  Court  of  Kansas,  181 
Pac.  Rep.  549.)  The  insured  under  the  policy,  which  was  an 
accident  and  health  policy,  was  accidentally  killed,  and  the  com- 
pany contested  the  claim.  It  was  found  that  several  of  the  state- 
ments in  the  application  were  untrue  so  as  to  avoid  the  policy 
unless  that  was  prevented  by  a  statute  similar  to  the  Missouri 
statute  and  that  of  one  or  two  other  states  reading  as  follows : 

"No  misrepresentations  made  in  obtaining  or  securing  a  policy 
of  insurance  on  the  life  or  lives  of  any  person  or  persons,  citizens 
of  this  state,  shall  be  deemed  to  be  material  or  render  the  policy 
void  unless  the  matters  misrepresented  shall  have  actually  con- 
tributed to  the  contingency  or  event  on  which  the  policy  is  to  be- 
come due  and  payable." 

The  court  held  that  the  statements  referred  to  in  the  statute 
were  false  representations  of  the  physical  condition  of  the  appli- 
cant and  that  a  different  ruling  applies  where  the  facts  misrepre- 
sented are  such  as  increase  the  moral  risk  and  which,  if  known  by 
the  insurer,  would  probably  prevent  the  issue  of  the  policy.  "  Mis- 
representations of  this  character,  although  they  do  not  directly 
contribute  to  the  contingency  of  death,  are  deemed  not  to  be  within 
the  purpose  of  the  statute.  Such  misrepresentations  never  can 
contribute  to  the  contingency  insured  against,  and  therefore  it  is 
held  that  the  statute  does  not  apply  to  or  render  them  harmless.'' 
-  Two  of  the  false  statements  in  this  case  were  of  that  character. 
One  was  that  there  was  no  other  application  pending  for  health 
or  accident  insurance;  the  other  that  the  insured  had  never  re- 
ceived indemnity  for  accident  or  illness. 
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The  lower  court  was  reversed  and  directions  given  to  enter 
judgment  for  the  company. 

Fraud  in  Eeinstatement  of  Policy: — (State  Mutual  Life 
Insurance  Company  vs.  Rosenberry,  Commission  of  Appeals  of 
Texas,  213  S.  W.  Rep.  242.)  Among  the  several  questions  covered 
in  the  opinion  the  one  of  particular  interest  is  the  effect  of  fraud 
in  procuring  reinstatement  of  policy.  While  there  is  variance  in 
the  attitude  of  the  courts  in  different  states,  it  seems  that' the  posi- 
tion taken  in  this  case,  as  shown  in  the  following  extract  of  the 
opinion,  is  the  logical  one: 

"  But  we  think  that  the  better  rule  and  the  one  that  would  come 
nearer  doing  justice  is  to  regard  the  contract  for  reinstatement, 
not  as  a  new  contract  of  insurance,  but  as  a  waiver  of  the  forfeit- 
ure, thus  restoring  the  policy  and  making  it  as  effective  as  if  no 
forfeiture  had  occurred,  but  reserving  the  right  of  the  company  to 
avoid  the  effect  of  the  reinstatement  by  showing,  if  it  can,  that  the 
reinstatement  was  induced  by  unfair  and  fraudulent  means. 

"  Applying  these  principles  to  the  case,  it  appears  that  the  policy 
sued  on  lapsed  for  failure  to  pay  the  premium  after  the  same 
became  incontestable  under  its  terms,  and  we  think  that  the  in- 
surance company  could  not  contest  it  by  reason  of  anything  con- 
nected with  its  original  issuance  or  any  act  of  the  insured  up  to 
that  time.  When  it  lapsed  for  failure  to  pay  the  premium,  no 
contract  of  insurance  existed,  but  the  parties  had  a  right  by  a  new 
contract  to  provide  for  a  waiver  by  the  company  of  the  forfeiture 
and  a  reinstatement  of  the  policy.  The  insured  undertook  to 
comply  with  the  requirements  of  the  company  in  order  to  obtain  a 
reinstatement,  and  to  that  end  made  an  application  warranting  the 
facts  stated  therein  to  be  true.  As  we  construe  the  opinion  of  the 
Court  of  Civil  Appeals,  it  finds  that  the  statement  in  the  applica- 
tion to  the  effect  that  the  insured  had  not  applied  for  insurance  in 
any  other  company  which  had  not  been  issued  was  untrue  and  was 
material.  This  being  true,  the  application  to  reinstate  the  policy 
was  induced  by  the  fraud  of  the  insured.  We  do  not  think  that 
the  clause  in  the  policy  making  it  incontestable  after  one  year  from 
its  date  applies  to  this  transaction.  To  make  it  apply  is  to  hold 
that,  however  gross  the  fraud  by  which  the  reinstatement  of  a 
lapsed  policy  is  procured,  the  insurance  company  is  without 
remedy.  In  this  case  less  than  one  year  after  the  perpetration  of 
the  fraud  had  elapsed,  and  we  think  the  insurance  company  had 
the  right  to  show  that  the  reinstatement  was  secured  l^y  material 
fraudulent  representation,  and  that  therefore  the  contract  of  rein- 
statement was  void,  and  that  the  policy  was  not  thereby  revived.^' 
29 
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Effect  of  Miseepeesentatiox  of  Agext  as  to  Amouxt  of 
Peemium: — (Union  Central  Life  Insurance  Company  vs.  Short, 
Court  of  Civil  Appeals  of  Texas,  212  S.  W.  Eep.  225.)  The  in- 
sured claimed  that  he  was  induced  to  take  out  the  policy  in  ques- 
tion by  the  representation  of  the  agent  that  the  premium  would  be 
$270  per  year.  He  paid  the  first  premium  (apparently  $270  being 
paid  for  this  purpose)  and  it  was  not  until  about  a  year  afterwards 
that  he  discovered  that  the  premium  was  really  $337.10,  instead  of 
$270.  Upon  discovery  of  this  insured  brought  suit  to  recover  the 
premium  paid. 

It  appeared  from  the  statements  in  the  opinion  that  the  insured 
signed  an  application  on  which  was  written  in  plain  figures  the 
correct  premium;  that  the  policy  itself  and  the  envelope  contain- 
ing it  each  showed  the  correct  premium.  There  was  no  indication 
that  any  deceit,  concealment  or  fraud  was  used  at  the  time  the 
application  was  made  to  prevent  the  applicant  from  knowing  the 
correct  premium,  and  (here  was  no  reason  that  he  should  not  know 
it  from  the  policy  when  received  except  that  he  did  not  examine  the 
contract. 

The  court  held  that  there  could  be  no  recovery,  even  though  the 
facts  were  as  claimed  by  the  plaintiff  Short. 

"  The  representations,  so-called,  by  the  agent  were  not  fraudu- 
lent representations,  but  were  merely  promises,  and  fraud  cannot 
be  predicated  on  a  promise  or  a  prophecy.  No  one  ever  told 
appellee  that  the  policy  contained  a  provision  for  an  annual 
premium  for  $270,  and  it  was  gross  and  inexcusable  negligence  for 
appellant  to  enter  into  the  contract  without  reading  it." 

The  judgment  for  the  plaintiff  was  reversed  and  judgment  ren- 
dered for  the  defendant  company. 

Surrender  Charge: — (Prudential  Ins.  Co.  of  America  vs. 
Ragan,  Court  of  Appeals  of  Kentuck-y,  212  S.  W.  Rep.  123.)  The 
policy  involved  lapsed  with  an  indebtedness  on  it  at  the  time  of 
lapse  equal  to  the  full  guaranteed  cash  surrender  value.  The  in- 
sured died  some  months  after  the  lapse  and  the  claim  was  made 
that  the  policy  was  in  force  under  extended  insurance.  A  Ken- 
tuckj  statute  (for  text  see  T.  A.  S.  A.,  XVIII,  105  and  106) 
provided  for  paid-up  insurance  (or  extended  insurance)  and  that 
in  case  of  a  loan  settlement  should  be  as  follows : 

The  loan  should  reduce  the  paid-up  insurance  in  proportion  to 
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the  ratio  of  the  loan  to  the  reserve  of  the  paid-up  insurance  that 
would  have  been  granted  had  there  been  no  loan.  The  statute 
specifies  the  reserve  to  be  used  in  this  calculation  ])y  referring  to 
Section  116  of  the  Act,  which  section  provided  for  the  Combined 
Experience  4  per  cent,  reserve. 

The  court  held :  first,  that  the  Kentucky  statute  did  not  provide 
for  a  surrender  charge  but  that  the  whole  reserve  must  be  applied 
to  the  purchase  of  the  paid-up  insurance;  second,  that  the  statute 
did  not  specify  the  4  per  cent.  Combined  Experience  reserve  as  the 
reserve  to  be  used  but  as  a  minimum  reserve  and  that  in  case  the 
policy  were  on  a  higher  reserve  basis  this  higher  reserve  basis  with- 
out surrender  charge  should  be  used;  third,  that  the  following 
method  of  computing  the  sum  available  to  purchase  extended  in- 
surance should  be  adopted : 

The  33/2  per  cent.  American  Experience  reserve  (this  being  the 
reserve  basis  of  the  policy)  of  $1,422.75  was  taken.  From  this  was 
deducted  indebtedness  of  $1,185,  leaving  a  balance  of  $237.75 
which  the  court  found  was  just  more  than  sufficient  to  pay  the 
premium  at  the  gross  premium  rates  of  the  company  for  term 
insurance  to  the  death  of  the  insured. 

The  writer  is  unable  to  see  how  this  accords  with  the  provision 
of  the  statute  (even  though  it  be  conceded  that  the  statute  pro- 
vided for  the  3^  per  cent.  American  instead  of  the  Combined  Ex- 
perience 4  per  cent,  reserve).  The  statute  provides  that  the  re- 
serve shall  be  applied  to  purchase  paid-up  insurance  according  to 
the  company's  published  tables  of  single  premiums  and  that  in 
ease  of  indebtedness  the  paid-up  insurance  shall  be  reduced  in  the 
ratio  of  the  indebtedness  to  the  reserve  for  such  paid-up  insurance 
and  that  the  reserve  for  such  paid-up  insurance  shall  not  be  less 
than  two  thirds  of  the  reserve  for  the  policy.  The  reserve  used, 
however,  by  the  court  is  not  the  reserve  for  paid-up  insurance  but 
the  reserve  for  the  policy,  although  in  another  part  of  the  opinion 
calculations  were  made  on  the  basis  of  reserve  on  paid-up  insur- 
ance and  reducing  such  paid-up  insurance  by  the  ratio  of  the 
indebtedness  to  the  reserve  thereon. 

This  case  in  requiring  the  full  reserve  on  the  reserve  basis  used 
for  the  policy  to  be  applied  to  purchasing  paid-up  or  extended 
insurance  is  in  accord  with  Peak  vs.  Mutual  Benefit  life  Insurance 
Company  {T.  A.  S.  A.,  XVIII,  105)  but  the  Peak  case  did  not  in- 
volve the  question  of  the  deduction  of  an  indebtedness. 
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Waiver  of  Lapse: — (Foxwell  vs.  Policy  Holders  Mutual  Life 
Insurance  Co.,  Supreme  Court  of  Ontario  42,  Ontario  Law  Ee- 
ports  347.)  A  premium  was  not  paid  until  after  the  end  of  the 
period  of  grace.  The  policy  had  a  provision  that  it  should  be  void 
unless  the  premium  was  paid  before  the  end  of  the  period  of  grace, 
and  also  a  provision  for  reinstatement  in  case  of  lapse,  this  latter 
provision  requiring  satisfactory  evidence  of  insurability.  The  re- 
ceipt sent  for  the  premium  stated  specifically  that  an  acceptance 
thereof  by  the  company  should  not  be  claimed  or  regarded  as  evi- 
dence of  waiver  of  any  of  the  terms  or  conditions  of  the  policy. 

The  insured  at  the  time  of  the  payment  of  the  premium  was  ill 
and  died  the  day  after  the  payment.  The  court  held  that  the 
policy  having  lapsed  the  burden  was  on  the  plaintiff  to  show  that  it 
was  revived  and  that  it  was  immaterial  whether  or  not  anything  was 
said  by  the  agent,  to  whom  actual  payment  of  the  lapsed  premium 
was  made,  about  the  conditions  of  restoration  as  the  policy  itself 
gave  notice  of  the  conditions  under  which  it  could  be  reinstated. 
The  court  also  held  that  the  company  not  having  knowledge  of  the 
illness  of  the  insured  did  not  waive  the  lapse  by  receiving  the  money 
and  holding  the  same  for  a  day  or  two  without,  however,  putting 
the  transaction  through  the  books  as  a  completed  transaction. 

What  Constitutes  Placing  of  Policy  in  Force — Waivek  : — 
(Williams  vs.  Philadelphia  Life  Insurance  Company,  Supreme 
Court  of  South  Carolina,  100  S.  E.  Eep.  157.)  The  applicant, 
Margaret  Williams,  made  application  through  her  husband,  H.  T. 
Williams,  a  soliciting  agent  of  the  company,  working  under  the 
Gordon  Company,  the  general  agent.  The  application  was  for 
$5,000  on  the  twenty-year  term  plan,  premiums  payable  semi- 
annually. The  company  issued  a  $2,000  twenty-year  endo^-ment 
policy.  The  policy  was  sent  to  the  general  agent  for  delivery  but 
was  returned  to  the  company  and  had  not  been  cancelled.  The 
policy  was  never  consented  to  by  the  applicant  and  apparently  was 
never  presented  to  her.  No  premium  was  paid  unless  by  parol 
agreement  with  the  husband  of  the  insured  that  it  should  be  paid 
by  a  bonus  to  be  earned  by  him  as  agent  for  the  company.  The 
application  provided  that  the  policy  should  not  take  effect  until 
issued,  delivered,  and  the  premium  paid  thereon  during  the  life- 
time and  good  health  of  the  applicant.  The  actuary  of  the  com- 
pany some  months  after  the  application  and  in  response  to  a  tele- 
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gram  from  the  husband  of  the  insured  after  the  death  of  the 
applicant  (though  the  death  was  not  known  to  the  actuary)  wrote 
a  letter  in  which  he  stated  that  they  had  issued  a  contract  on  the 
twenty-year  endowment  plan  and  forwarded  it  to  the  general  agent 
for  delivery,  but  that  it  was  returned  for  cancellation  as  not  taken. 

In  the  lower  court  there  had  been  an  order  of  non-suit.  The 
Supreme  Court  reversed  this,  holding  that  an  endorsement  on  the 
margin  of  the  policy  providing  for  semi-annual  premiums  and 
beginning  "  at  the  request  of  tlie  insured  the  premiums  hereon  are 
changed  to  semi-annual  instalments"  was  an  admission  that  the 
applicant  knew  of  and  assented  to  the  amount  and  kind  of  policy 
that  was  issued.  It  further  held  that  the  fact  that  the  policy 
recited  the  payment  of  the  premium  and  that  it  was  sent  to  the 
general  agent  for  delivery  raised  the  presumption  that  the  premium 
was  paid. 

Apparently  the  statement  in  the  actuary's  letter  that  the  policy 
was  forwarded  for  delivery  was  given  much  weight,  although  it  is 
apparent  from  the  letter  that  the  forwarding  for  delivery  was  only 
if  the  usual  conditions  were  fulfilled,  and  the  letter  shows  clearly 
that  the  policy  was  not  regarded  as  in  force. 

The  case  is  an  extreme  one  and  it  is  hard  to  see  upon  what  the 
decision  of  the  court  is  founded,  since  the  recital  in  the  policy  that 
the  first  premium  had  been  paid,  under  the  ordinary  rule  of  law 
would  be  of  no  effect  when  the  policy  was  put  in  the  hands  of  an 
agent  to  be  delivered  unless  such  premium  were  paid  and  any  other 
conditions  fulfilled.  Furthermore,  the  "request"  of  the  insured 
referred  to  in  the  endorsement  re  semi-annual  premium  did  not 
appear  to  have  reference  to  any  actual  knowledge  or  assent  of  the 
applicant  to  the  j^olicy  issued,  but  the  endorsement  appeared  rather 
to  have  been  placed  upon  the  policy  when  written  because  of  the  re- 
quest in  the  original  application  for  a  term  policy  that  premiums 
should  be  semi-annual. 

Incoeeect  Statements  Entered  in  Application  by  Agent: 
—  (Stenger  vs.  Metropolitan  Life  Ins.  Co.,  Appellate  Court  of 
Indiana,  123  N.  E.  Eep.  418.)  The  application  contained  incor- 
rect statements.  It  was  claimed  that  the  insured  made  correct 
statements  to  the  agent  and  the  examiner  but  that  they  entered 
different  and  incorrect  statements  in  the  application  and  that  the 
insured  signed  the  application  without  reading  it,  depending  upon 
the  agent  and  the  examiner  to  have  made  correct  entries. 
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In  the  lower  court  the  company's  demurrer  to  this  was  sustained. 
On  appeal  it  was  held  error  to  sustain  the  demurrer.  The  follow- 
ing extract  from  the  opinion  gives  the  ground  of  the  reversal : 

"  It  is  settled  in  this  state  that,  if  the  applicant  for  insurance,  in 
good  faith,  gives  truthful  answers  to  such  questions  as  are  asked 
him,  but  the  agent  whether  purposely  or  otherwise,  but  without 
the  knowledge  or  connivance  of  the  assured,  inserts  false  answers, 
the  wrong  is  that  of  the  company,  and  not  of  the  assured.  Under 
such  circumstances  the  company  will  be  estopped  from  attributing 
the  wrong  to  the  assured.  "WTien  truthful  answers  are  given  to 
their  agent,  in  good  faith,  the  company  has  acquired  a  knowledge 
of  the  truth,  as  it  is  charged  with  the  knowledge  imparted  to  its 
agent.  As  long  as  the  assured  acts  in  good  faith,  it  is  immaterial 
what  the  agent's  motives  may  have  been  for  suppressing  or  pervert- 
ing the  truth.  The  assured  is  justified  in  assuming  that  the  agent 
has  in  good  faith,  correctly  recorded  his  answers  to  the  questions 
asked  him,  and  where  he  has,  in  good  faith,  made  truthful  answers, 
he  is  not  chargeable  with  negligence  if  he  signs  the  application  thus 
prepared  without  reading  it." 

Delivery  of  Policy  while  Insured  ix  Good  Health: — 
(Logan  vs.  New  York  Life  Insurance  Company,  Supreme  Court 
of  Washington,  181  Pac.  Rep.  90G.)  The  application  was  made 
in  June  but  the  policy  was  not  to  be  issued  until  July  25.  It  was 
issued  as  of  that  date  and  was  delivered  to  the  insured  on  July  28. 
The  insured  died  from  a  tumor  of  the  brain  on  August  6,  nine  days 
after  the  delivery  of  the  policy.  It  was  shown  without  dispute 
that  the  insured  had  several  spells  of  illness,  one  on  June  22, 
another  on  July  3  and  another  on  July  17.  Also  four  doctors 
qualified  as  experts  and  testified  that  this  disease  was  of  slow 
growth,  running  over  months  or  years,  and  that  its  s}Tnptoms  were 
such  as  the  insured  had  manifested  prior  to  the  delivery  of  the 
policy. 

A  jury  in  the  trial  court  had  given  a  verdict  against  the  com- 
pany. The  Supreme  Court,  by  a  divided  court,  held  that  there 
was  no  evidence  to  support  the  finding  of  the  jury,  and  tliat  the 
condition  that  the  insured  should  be  in  good  health  when  the  policy 
was  delivered  was  not  fulfilled,  and  the  policy  therefore  never  be- 
came effective. 

The  court  discussed  the  provision  of  the  code  that  no  misrepre- 
sentation "made  in  the  negotiation  of  a  contract  or  policy  of  insur- 
ance, by  the  assured  or  in  his  behalf,  shall  be  deemed  material  or 
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defeat  or  avoid  the  policy  or  prevent  it  attaching,  unless  such  mis- 
representation or  warranty  is  made  with  the  intent  to  deceive."  It 
held  that  this^,  and  certain  other  quoted  provisions  of  the  code, 
applied  to  representations  hy  the  insured  as  inducements  to  the 
issuing  of  the  policy  or  representations  regarding  his  qualifications 
in  the  examination  for  insurance,  but  did  not  apply  to  the  condi- 
tion that  delivery  of  the  policy  should  be  while  insured  was  in 
good  health,  since  this  was  a  condition  precedent  like  the  condi- 
tion that  the  contract  should  not  become  effective  until  the  first 
premium  was  paid. 

Evidence  of  "Sound  Health": — (McAuliffe  vs.  Metropolitan 
Life  Insurance  Company,  Court  of  Errors  and  Appeals  of  New 
Jersey,  107  Atl.  Eep.  258.)  The  policies  provided  that  no  obli- 
gation was  assumed  by  the  company  unless  the  insured  was  in 
"  sound  health  "  at  their  date,  and  also  contained  the  provision  that 
they  were  void  if  the  insured  had  had  any  pulmonary  disease  or 
chronic  bronchitis  or  if  the  insured  had  been  attended  by  a  physi- 
cian for  any  serious  disease  or  complaint.  The  evidence  of  the 
attending  physician  confirmed  the  statement  in  the  written  proofs 
of  death  that  the  insured  had  been  treated  for  chronic  bronchitis 
for  several  years,  and  there  was  also  testimony  that  he  was  not  in 
sound  health.  On  the  other  side,  the  only  testimony  was  that  of 
the  widow  of  the  deceased,  that  he  "was  not  sick;  never  had  any 
trouble  so  far  as  she  knew,  for  five  years,  except  to  get  a  cold."  The 
way  in  which  the  testimony  was  given  made  it  plain  that  by  "  sick  " 
she  meant  in  bed  or  at  least  unable  to  work. 

The  court  held  that  there  was  nothing  in  such  testimony  con- 
stituting a  substantial  contradiction  of  the  physician's  testimony, 
that,  in  consequence,  there  was  nothing  to  submit  to  the  jury, 
and  that  the  court  should  have  directed  a  verdict  for  the  company. 

What  Constitutes  Being  a  "Passengek": — (Wharton  vs. 
!N"ew  York  Life  Insurance  Company,  Supreme  Court  of  North 
Carolina,  100  S.  E.  Eep.  266.)  The  insured  carried  a  "pas- 
senger" double  indemnity  policy  which  provided  for  double  the 
face  of  the  policy  in  case  of  death  by  accident  "  while  traveling  as 
a  passenger  on  ...  a  railway  train.  .  .  ."  The  insured  alighted 
at  a  station  en  route.  When  the  train  started,  he,  in  attempting 
to  get  aboard,  fell  and  was  killed.  While  the  chief  question  in- 
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volved  in  the  case  was  whether  death  occurred  by  suicide,  it  is  the 
question  whether  the  insured  was  "traveling  as  a  passenger '^  at 
the  time  of  his  death  so  that  the  double  indemnity  was  payable  that 
is  of  special  interest. 

The  court  held  that  he  was  a  passenger.  "  He  becomes  a  pas- 
senger when  he  goes  on  the  premises  for  that  purpose,  and  this 
relation  continues  till  the  termination  of  the  contract  of  carriage." 

Is  Death  by  Suicide  "Death  by  Accident":  Peesumption 
Against  Suicide: — (Brunswick  vs.  Standard  Accident  Insurance 
Company,  Supreme  Court  of  Missouri,  213  S.  W.  Rep.  45.)  The 
insured  came  to  his  death  from  poisoning,  whether  by  accident  or 
by  suicide  there  was  no  direct  evidence  to  determine.  The  policy 
was  an  accident  policy  promising  to  pay  the  amount  of  insurance 
in  the  event  of  the  death  of  the  insured  "resulting  directly,  ex- 
clusively, and  independently  of  all  other  causes  from  accidental 
bodily  injuries."  The  policy,  however,  contained  an  exception 
reading  "except  when  self-inflicted  while  insane." 

The  court  discussed  the  various  possibilities:  first,  that  the  in- 
sured's death  was  accidental  in  the  ordinary  sense  of  the  term; 
second,  that  the  insured's  death  was  the  result  of  his  intentionally 
taking  his  own  life  while  sane ;  third,  that  the  insured's  death  came 
from  suicide  while  insane. 

Under  the  first  of  these  suppositions  tlie  policy  Avould  necessarily 
be  payable.  Under  the  second  the  court  held  that  the  taking  by 
the  insured  of  his  own  life  while  sane  was  not  an  accident  and 
would  not  therefore  come  under  the  provisions  of  an  accident  policy 
at  all.  Under  the  third  supposition,  namely,  that  the  insured  com- 
mitted suicide  while  insane,  the  court  held  that  the  death  would 
be  an  accident,  and  under  the  peculiar  provisions  of  the  Missouri 
Statute  the  amount  payable  under  the  policy  could  not  be  reduced 
by  any  provision  of  the  contract  because  of  the  cause  of  death. 

The  opinion  dwelt  at  length  on  the  question  whether  the  instruc- 
tion of  the  lower  court  regarding  the  presumption  against  suicide 
was  not  a  reversible  error.  The  court  in  considering  this  set  forth 
in  its  opinion  the  doctrine  of  the  presumption  against  suicide. 

"  The  presumption  against  suicide  is  a  rule  of  law  deduced  from 
convenience  and  necessity;  it  is  based  on  the  well-nigh  universal 
human  characteristic  of  love  of  life  and  fear  of  death,  and  it  arises 
in  a  case  whenever  the  cause  of  death  is  in  issue  and  the  evidence 
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discloses  a  state  of  facts  consistent  with  either  accident  or  suicide. 
While  the  doctrine  is  a  veritable  presumption  of  law,  it  is  some- 
times and  in  some  of  the  cases  loosely  spoken  of  as  a  presumption 
or  inference  of  fact,  and  is  put  in  the  category  of  evidence.  AVhile 
a  few  authorities  assert  the  converse,  by  far  the  better  view  is  that 
it  is  not  evidentiary  in  character;  yet  when  invoked  in  the  trial  of 
a  case,  in  a  way  as  a  constituent  of  evidence,  it  undoubtedly  accom- 
plishes a  function  of  evidence  pro  hac  vice.  It  is  to  be  invoked,  or 
automatically  rises^  to  be  exact,  when  there  is  no  convincing  evi- 
dence for  or  against  suicide,  and  in  such  case,  perforce  this  pre- 
sumption alone,  a  finding  in  favor  of  accidental  death  will  be  up- 
held. .  .  .The  evidence  for  or  against  the  fact  may  be  either  direct 
or  circumstantial.  If  the  evidence  in  favor  of  suicide  is  wholly 
circumstantial,  then  it  ought  to  be  such  and  of  such  weight  as  to 
negative  every  reasonable  inference  of  death  by  accident. 

"  Obviously,  the  presumption  against  suicide  cannot  continue  to 
exist  in  the  face  of  evidence  showing  suicide,  for  such  a  view  would 
be  utterly  subversive  of  the  well-settled  doctrine,  figuratively  but 
strikingly  announced  by  Lamm,  J.,  substantially,  to  wit,  that  pre- 
sumptions are  the  bats  of  the  law,  which  the  light  of  evidence 
frightens  and  causes  to  fly  away. 

'^  Therefore  it  obviously  follows  that  such  a  presumption  is  not 
evidence,  but  that  it  is  a  mere  term  in  legal  nomenclature,  employed 
to  designate  the  imperative  duty  or  burden,  upon  the  side  against 
which  the  presumption  operates,  of  producing  evidence  to  rebut  the 
finality  of  the  legal  conclusion  w^hich  arises,  in  the  course  of  a  trial 
of  a  case,  from  the  proof  of  other  facts  therein." 

(Scales  vs.  National  Life  and  Accident  Insurance  Co.,  Supreme 
Court  of  Missouri,  212  S.  W.  Eep.  9.)  This  was  very  similar  in 
facts  to  the  above  case  and  the  two  decisions  of  the  court  are  in 
accord. 

Inteepeetatiox  of  Conteact: — (Swanbrough  vs.  Order  of 
United  Commercial  Travelers,  Supreme  Court  of  Colorado,  181 
Pae.  Eep.  204.)  The  benefit  certificate  provided  for  a  certain 
sum,  payable  in  ease  of  accidental  death.  Among  the  long  list 
of  exceptions  which  were  not  covered  were  deaths  from  "riding 
or  driving  races"  and  "voluntary  exposure  to  danger."  The  in- 
sured was  killed  while  driving  an  auto  in  an  auto  race.  The  acci- 
dent benefit  was  claimed,  the  claimants  putting  the  interpreta- 
tion on  the  expression  "  riding  or  driving  races  "  that  it  referred  to 
horse  races  only. 

The  court  held  that  the  expression  "driving  races"  included 
driving  an  auto  in  an  auto  race.     In  the  opinion  it  noted  that  the 
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words  "drive"  and  '^ driving"  as  applied  to  automobiles  were  in 
common  use  for  years  before  the  year  (1908)  of  the  certificate 
in  question;  that  these  terms  were  so  used  two  years  before  in  the 
Denver  municipal  code,  and  in  a  later  year  in  a  state  statute.  It 
also  noted  analogies  in  the  other  decisions.  For  instance,  in  1879 
a  statute  prohibiting  "  furiously  driving  a  carriage '"  was  held  suffi- 
cient for  the  conviction  of  one  for  "furiously  driving  a  bicycle." 
Also  in  another  opinion  referred  to,  it  was  held  that  the  expression 
"  who  shall  ride  or  drive  faster  than  a  common  traveling  pace " 
did  not  refer  only  to  riding  or  driving  animals,  but  to  anything 
capable  of  being  ridden  or  driven.  "Thej'  ('ride'  or  'drive')  are 
also  apt  in  the  case  of  bicycles,  motorcycles  or  automobiles  when 
ridden  or  driven." 

Of  the  exception  in  question  the  court  said : 

"  So  here  it  is  clearly  the  object  of  the  exemption  to  exclude 
liability  in  case  of  hazardous  risks.  Particularly  is  this  made  ap- 
parent by  the  contract  provision  of  non-liability  in  case  of  '  volun- 
tary exposure  to  danger.' " 

The  plaintiff  urged  that  the  rule  that  where  there  was  ambiguity 
in  a  policy  it  should  be  construed  against  the  insurer  and  most 
favorably  towards  the  insured.     Regarding  this  the  court  said: 

"  But  the  language  in  the  exemption  here  considered  is  not  am- 
biguous, nor  is  it  reasonably  capable  of  two  different  constructions." 

An  interesting  feature  of  this  case  is  that  in  the  opinion,  the 
court  noted  the  true  relations  between  the  individual  and  the 
society  as  a  whole,  and  the  fact  that  to  unduly  favor  one  member 
was  an  injury  to  the  others. 

"In  order  that  fraternal  insurance  societies  may  he  preserved, 
and  their  membership  as  a  whole  protected,  it  is  as  imperative  that 
each  member  shall  fairly  observe  the  rules  of  the  society  and  the 
requirements  of  his  contract  of  insurance,  as  that  the  society  should 
meet  its  obligations  when  such  requirements  are  observed  by  the 
insured." 

The  judgment  for  the  defendant  society  was  affirmed. 

Accident  Policy — Buedex  of  Proof: — (Travelers  Insurance 
Company  vs.  Harris,  Commission  of  Appeals  of  Texas,  212  S.  W. 
Rep.  933.)      The  policy  in  question  was  an  accident  policy  insur- 
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ing  against  accidental  bodily  injuries,  but  provided  ''  nor  shall  this 
insurance  cover  accidents,  injuries,  death  .  .  .  resulting  directly 
or  indirectly  from  entering  or  trying  to  enter  or  leave  a  moving 
conveyance  using  steam  as  a  motive  power."  It  was  claimed  that 
the  insured  was  endeavoring  to  enter  a  moving  passenger  train 
using  steam  as  a  motive  power.  The  Commission  held  that  the 
burden  rested  upon  the  plaintiil'  to  show  that  the  insured  was  not 
attempting  at  the  time  of  injury  to  enter  a  moving  passenger  train, 
that  is,  the  burden  of  proof  was  on  the  plaintiff  to  show  that  the 
cause  of  action  did  not  fall  within  the  excepting  clause  of  the 
policy.  This  holding  was  approved  by  the  Supreme  Court  and  the 
judgment  entered  as  a  judgment  of  the  Supreme  Court. 

What  Constitutes  "Accidental"  Death?: — (Meister  vs. 
General  Accident  Fire  and  Assurance  Corporation,  Supreme  Court 
of  Oregon,  179  Pac.  Eep.  913.)  This  was  a  suit  for  recovery 
under  an  accident  policy.  The  insured  with  a  pistol  in  his  hand 
assaulted  another  and  was  shot  and  killed.  The  question  involved 
was  whether  under  such  circumstances  the  death  was  accidental. 
The  court  held  it  was  not,  reasoning  as  follows : 

'*'We  think  it  very  clear  that,  if  a  man  deliberately  assaults 
another  with  a  lethal  weapon  in  his  hand,  such  as  a  pistol,  whether 
it  be  loaded  or  not,  it  cannot  be  said  that  the  injuries  he  receives 
in  the  resulting  struggle  are  accidentally  received.  The  very  act 
of  assaulting  another  with  a  gun  is  an  invitation  to  that  other  to 
resist  unto  death,  and  if  the  aggressor  is  killed,  it  is  a  natural  and 
logical  sequence  of  his  own  voluntary  act." 

"ExTEENAL,  Violent  and  Accidental  Means." — (Iowa  State 
Traveling  Men's  Association  vs.  Lewis,  Circuit  Court  of  Appeals, 
257  Fed.  Eep.  553.)  The  insured  picked  a  small  pimple  on  his 
lip  with  a  scarf  pin.  The  lip  became  infected  and  death  resulted. 
It  was  agreed  that  the  infection  was  communicated  by  the  scarf 
pin.  Furthermore,  in  the  by-laws  of  the  Association  there  was 
a  provision  that  where  death  resulted  from  infection  the  Associa- 
tion was  not  liable.  The  United  States  District  Court  held  that 
death  came  within  the  conditions  that  made  the  company  liable. 
{T.  A.  S.  A.,  XIX,  392.)  The  Circuit  Court  of  Appeals  affirmed 
the  judgment. 

Exception  in  Accident  Policy  of  Death  Eesulting 
Wholly  or  Partly  from  Disease: — (Kellner  vs.  Travelers  Ins. 
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Co.,  Supreme  Court  of  CaL,  181  Pac.  Eep.  61.)  The  insured 
tripped  over  a  rug  and  fell.  As  a  result  of  a  hernia  the  fall  caused 
displacement  of  the  intestines,  resulting  in  peritonitis,  from  which 
the  insured  died.  The  accident  policy  sued  upon  j)rovided  that 
it  did  not  cover  injuries  "resulting  wholly  or  partly  from  .  .  . 
disease  in  any  form."  The  judgement  in  the  lower  court  had  been 
for  the  defendant  and  an  appeal  was  taken.  The  Supreme  Court 
held  that  in  the  following  statement  the  lower  court  had  correctly 
stated  the  law  on  the  subject. 

"If,  however,  the  plaintiff  in  this  case  has  established  by  a  pre- 
ponderance of  the  evidence  not  only  the  fact  of  the  accidental 
injury,  but  the  sufficiency  thereof  to  cause  death,  independently  of 
other  causes,  and  the  testimony  in  reference  to  pre-existing  disease 
failed  to  establish  such  disease  as  indirect  or  contributory  cause 
of  death,  then  the  plaintiff  can  recover." 

The  court  also  held  regarding  the  burden  of  proving  that  the 
insured's  diseased  condition  contributed  to  or  caused  his  death  as 
follows : 

"'The  absence  of  disease  contributing  to  death  was  as  much 
a  part  of  the  plaintiff's  case  under  the  contract,  as  the  affirmative 
Sihowing  of  the  occurrence  of  an  accident  producing  injury  and  of 
death  following  such  injury." 
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Abstract  of  the  Discussion  of  Papees  Read  at  the 
PiiE\^ous  Meeting. 

SHOULD  THE  "AMERICAN  MEN  "  MORTALITY  TABLE   (A.  M.)    BE  THE 

BASIS  FOR  PREMIUMS  AND  RESERVES — AKTHUR  HUNTER. 

VOL.  XX,  PAGE  23. 

For  Eeport  of  the  Discussion  of  this  Paper,  see  Vol.  XX,  page  40. 

THINGS   TO  BE  CONSIDERED DOUGLAS  H.   ROSE. 

VOL.   XX,   PAGE   72. 
MR.    R.    W.    HUNTINGTON: 

Mr.  Douglas  H.  Rose's  paper,  "Things  to  be  Considered,"  is  a 
careful  review  of  certain  reasons  which  might  influence  companies 
at  the  present  time  to  increase  somewhat  their  ratio  of  surplus  to 
liabilities  and  to  do  it,  in  the  only  feasible  way,  by  increasing  the 
price  charged  for  the  insurance. 

Taking  up  the  reasons  which  Mr.  Rose  gives  for  considering  that 
perhaps  the  general  position  is  not  as  strong  at  present  as  it  ought 
to  be,  we  find  in  the  first  place  the  low  market  value  of  bonds  and 
stocks.  Certainly  if  the  companies  were  to  make  their  statements 
on  the  market  value  of  their  bonds  and  stocks  and  if  their  solvency 
were  to  be  judged  on  this  basis,  it  would  be  high  time  to  reduce 
dividends.  So  long,  however,  as  we  can  legally  consider  that  a 
well-secured  bond,  bought  so  as  to  yield,  if  held  to  maturity,  a 
certain  rate  of  interest,  is  at  any  time  to  the  company  worth  the 
price  basis  originally  paid  for  it,  we  need  not  concern  ourselves 
with  the  general  run  of  market  values  except  as  they  may  indicate 
approaching  calamity,  unless  we  are  in  such  a  position  that  we  have 
to  realize  on  some  of  these  investments  in  order  to  pay  our  current 
expenses  and  losses.  What  is  the  probability  that  any  company 
that  is  growing  and  whose  receipts  are  largely  in  excess  of  their 
disbursements  will  have  to  sell  bonds  to  meet  current  losses  ? 

As  a  partial  answer  to  this  question  I  will  say  that  on  October 
1  the  Connecticut  General  in  the  3'ear  1918  had  experienced  for 
the  nine  months  past  a  mortality  of  approximately  50  per  cent. 
At  this  time  a  mortality  of  100  per  cent,  of  the  American  Table 
would  have  meant  a  gross  loss  of  from  $100,000  to  $120,000  per 
month.  During  the  month  of  October  our  gross  losses  were  over 
$650,000  and  the  losses  continued  severe  in  November  and  De- 
cember so  that  our  mortality  for  the  year  on  December  31  was  108 
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per  cent,  of  the  American  Experience  expected.  Our  bank  de- 
posits on  October  1  amounted  to  roughly  $315,000  and  on  October 
31,  $154,000,  on  November  30,  $138,000,  after  which  they  gradually 
increased.  During  October  we  were  committed  to  make  mortgage 
loans  to  a  certain  extent  and  made  in  farm  loans  $19,000  more 
than  we  had  paid,  but  during  the  next  two  months  without  any 
pressure  on  our  part  there  were  paid  about  $240,000  more  farm 
loans  than  we  made  and  the  farm  loan  proved  itself  at  this  time 
to  be  to  a  certain  extent  a  liquid  asset  and  the  low  price  of  l^onds 
in  no  way  affected  the  company. 

On  the  other  hand,  is  not  the  low  price  of  bonds  a  sign  of  strength 
rather  than  a  sign  of  weakness?  If  our  assets  are  increasing  so 
that  we  can  make  new  investments,  is  it  not  an  encouraging  thing 
to  be  able  to  put  out  long  time  money  at  a  rate  from  5i^  per  cent, 
to  6  per  cent,  with  the  best  of  security  behind  it,  and  does  not  the 
future  look  very  much  brighter  than  it  did  in  1901  when  this 
same  security  and  the  same  bonds  would  have  yielded  approxi- 
mately 4^4:  per  cent.? 

The  next  point  that  Mr.  Eose  brings  out  is  that  the  prices  of 
real  estate  at  this  time  are  greatly  inflated  and  that  loans  made  on 
the  values  at  the  present  time  may  give  trouble  later  on.  and  I 
think  it  is  well  to  sound  a  warning  along  this  line  and  for  all  of 
us  to  have  the  situation  clearly  in  mind.  We  are  in  a  certain  way 
helpless  before  the  high  prices  of  real  estate  and  if  we  want  to 
make  any  farm  loans,  we  must  make  them  with  the  present  price 
conditions  and  the  competition  of  the  Federal  government  as  well 
as  of  each  other.  Yet  we  are  none  of  us  making  loans  that  we 
believe  are  going  to  give  us  trouble  later  on,  and  we  all  of  us  have 
in  mind  as  we  make  our  loans  that  it  is  a  time  of  great  inflation 
in  prices  and  we  must  be  cautious  accordingly. 

The  possibilities  of  future  greater  mortality,  which  is  Mr.  Rose's 
next  point,  is  certainly  something  to  be  considered  and  should 
make  us  extremely  cautious.  The  increase  in  new  business,  which 
was  noticeable  at  the  time  Mr.  Rose's  paper  was  written,  has  be- 
come at  the  present  time  a  serious  factor,  at  least  for  the  present 
year,  and  if  we  are  all  to  continue  writing  business  at  the  present 
rate  with  the  proper  increases  for  the  years  to  come,  it  may  be  that 
before  we  can  catch  up  from  the  apparent  losses  occasioned  by  the 
expenses  and  the  reserves  on  this  great  amount  of  new  business,  our 
general  surplus  will  be  somewhat  further  decreased.  It  is  cer- 
tain that  the  clerical  expenses  are  increasing  and  that  we  pay  at 
this  time,  and  must  as  long  as  the  present  scarcity  of  help  con- 
tinues, somewhat  higher  salaries  for  a  somewhat  lower  standard  of 
performance  than  we  did  five  or  six  years  ago. 

On  page  81  in  the  Transactions  Mr.  Rose  says,  ''  Before  1905  the 
older  actuaries  thought  it  better  to  keep  a  larger  percentage  of 
surplus  than  has  of  late  years  been  regarded  as  at  all  necessary. 
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Perhaps  they  were  right."  I  am  inclined  to  think  that  this  is  an 
impression  and  that  a  thorough  study  of  the  facts  of  the  case 
would  not  verify  Mr.  Eose's  impression.  The  deferred  dividend 
funds  which  were  considered  generally  as  surplus  before  the  enact- 
ment of  the  Armstrong  legislation  made  a  very  imposing  looking 
statement. 

I  had  the  curiosity  to  take  a  half  dozen  companies  who  have 
always  done  an  annual  dividend  business  only  and  compared  their 
statements  of  December  31,  1904,  with  their  statements  of  De- 
cember 31,  1918,  as  far  as  the  percentage  of  assets  to  liabilities  goes. 
It  must  be  recollected  that  at  the  present  time  dividends  declared 
payable  during  the  year  following  the  statement  are  put  in  as  a 
liability.  No  such  practice  was  in  vogue  prior  to  1906.  To  be 
sure,  dividends  at  that  time  were  generally  payable  only  upon  the 
payment  of  the  next  premium,  but  I  think  it  is  fair  to  say  that  if 
you  are  going  to  compare  the  surplus  now  carried  with  the  surplus 
then  carried  that  you  should  deduct  from  the  liabilities  the  amount 
carried  for  dividends  payable  during  the  current  year.  Another 
item  that  is  put  in  at  the  present  time  as  a  liability  is  the  estimated 
taxes  accrued  on  the  business  of  the  last  year  and  payable  during 
the  next  year.  Again,  on  December  31,  1904,  the  market  value 
of  bonds  and  stocks  over  the  book  value  in  the  ordinary  case  was 
considerable  and  it  was  entered  in  the  non-ledger  assets  of  the 
company,  so  that  to  compare  the  two  statements  on  the  basis  of  a 
going  company  and  not  a  liquidating  one,  we  should  leave  out  of 
the  1904  statements  the  excess  of  market  value  of  bonds  over 
book  value. 

Taking  the  statements  of  these  six  representative  annual  dividend 
companies,  I  find  that  as  their  statements  were  made  of  December 
31,  1904,  the  average  percentage,  in  the  six  companies,  of  assets  to 
liabilities  was  108.75  per  cent.  If  we  deduct  the  excess  of  the 
market  value  of  bonds  over  the  book  value,  it  reduces  this  per- 
centage to  106.15.  If  we  take  the  statement  as  of  December  31, 
1918,  as  it  is  made,  we  find  that  the  assets  are  104.01  per  cent,  of 
the  liabilities,  but  if  we  deduct  from  the  liabilities  the  estimated 
taxes  and  the  dividends  payable  during  the  year,  we  shall  find  that 
the  percentage  is  107.19  per  cent,  or  1.04  per  cent,  better  than  it 
was  in  1904  on  substantially  the  same  basis.  If  this  comparison 
had  been  made  on  the  assets  and  liabilities  of  December  31,  1917, 
it  is  probable  that  it  would  have  showed  more  favorably  to  the 
present  time  than  it  did.  One  thing,  however,  is  perfectly  certain 
and  that  is,  that  except  for  inflaming  the  minds  and  the  cupidity 
of  the  public,  or  a  very  small  portion  of  it,  the  surplus  of  a  life 
insurance  company  in  whatever  form  it  is  kept  never  hurt  the 
policyholder  or  the  company.  It  is  a  good  thing  to  be  somewhat 
stronger  than  is  necessary,  and  I  am  sure  that  if  the  policyholders 
understood  the  situation  thoroughly,  they  would  always  be  glad  to 
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pay  enough  to  keep  their  companies  a  little  over-strong.  When  the 
strength  is  once  attained  it  goes  without  saying  that  the  cost  of 
insurance  must  be  less  than  if  the  strength  were  not  there. 

In  this  time  of  reconstruction  the  future  appears  a  little  more 
uncertain  and  a  little  more  hazardous  than  usual.  It  is  possible 
that  the  contingency  reserves  for  the  possible  depreciation  in  the 
value  of  bonds  and  stocks  or  other  investments  ought  to  be  in- 
creased. Certainly  before  1905  a  big  surplus  was  a  thing  that  a 
company  was  proud  of.  Now,  partly  because  of  the  taxation  of 
surpluses  in  some  states,  and  partly  because  of  the  general  feeling 
that  a  company  ought  not  to  keep  any  of  the  policyholders'  money 
that  is  not  needed  for  the  current  cost  of  insurance,  the  sentiment 
about  surpluses  has  somewhat  changed.  After  we  have  provided 
reserves  for  every  possible  contingency  in  the  way  of  extra  mortal- 
ity, loss  on  investments,  taxes  accrued  but  not  due,  and  any  other 
items  that  present  themselves  as  possible,  it  seems  to  me  there 
ought  to  be  a  considerable  balance  for  the  unknown  possibilities. 
With  annual  dividends  there  is  very  little  danger  that  any  com- 
pany's surplus,  so  called,  will  be  so  great  as  to  lead  to  extravagant 
management.  Competition  is  too  severe  for  that.  No  policy- 
holder was  ever  hurt  by  their  company  being  too  strong,  and  if  we 
are  going  to  err  in  this  matter  at  all,  let  us  err  on  the  side  of 
strength  and  safety. 

Possibly  this  is  not  the  place  to  discuss  the  effect  of  reducing 
dividends  on  the  morale  of  the  agency  force.  Like  some  other 
things,  it  is  not  as  great  as  it  seems  as  if  it  might  be.  It  is  better 
to  decrease  the  dividends  now  in  all  probability  than  it  will  be  after 
the  influenza  epidemic  is  forgotten  and  the  cost  of  living  is  going 
down. 

MR.   MILES  M.   DAVS^SON: 

The  first  thing  Mr.  Eose  brings  up  for  consideration  is  a  com- 
parison of  market  values  of  securities  on  December  31,  1912,  with 
the  values  allowed  by  the  insurance  commissioners  for  the  same 
securities  on  December  31,  1918,  and  the  actual  market  values  of 
the  same  securities  on  that  date,  showing  a  depreciation  in  market 
values  of  more  than  10  per  cent,  in  the  case  of  railroad  bonds, 
nearly  10  per  cent,  in  the  case  of  street  railvray  bonds,  8  per  cent, 
for  miscellaneous  bonds  and  only  about  3  per  cent,  for  state,  city 
and  county  bonds.  The  values  allowed  by  the  commissioners 
showed  a  depreciation  of  roughly  one  half,  the  proportion  varying, 
however,  for  the  different  kinds  of  bonds. 

The  next  matter  considered  is  the  relation  of  the  amortized 
values  allowed  by  the  commissioners  on  December  31,  1918,  for  the 
same  bonds  owned  by  a  certain  company  in  1912  and  still  owned 
by  it,  and  the  values  allowed  by  the  insurance  commissioners  on 
December  31,  1918,  and  the  actual  market  values  on  that  date. 

This  shows  that  railroad  and  street  railway  bonds  were  about 
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10  per  cent,  lower  than  the  amortized  values,  United  States,  state, 
city  and  conntj^  bonds  were  about  3^3  per  cent,  lower  and  miscel- 
laneous bonds  about  8I/2  per  cent,  lower.  The  values  allowed  by 
the  insurance  commissioners  were  given  not  far  from  half  way 
between,  except  that  in  the  case  of  United  States,  state,  city  and 
county  bonds  they  were  only  li/4  per  cent,  lower  by  reason  of  the 
fact  that  the  United  States  bonds  were  accepted  in  all  cases  at  par. 

Assuming  that  these  were  all  bonds  which  were  amply  secured 
and  not  in  default  the  amortization  values  were,  from  the  stand- 
point of  fulfilling  life  insurance  contracts,  the  true  values  and  the 
fluctuations  in  market  values  merely  indicated  the  unwisdom  of 
exposing  the  life  insurance  company  to  the  peril  of  being  deemed 
impaired  by  reason  of  such  fluctuations  when  the  company  is  amply 
solvent  and  certain  to  be  able  to  fulfill  its  obligations. 

In  event  of  default,  however,  it  is  necessary  to  pass  to  the  market 
values  and  on  this  account  the  carrying  of  an  ample  fluctuation 
reserve  either  as  a  part  of  the  contingency  reserve  or  otherwise  is 
fairly  called  for. 

A  further  comparison  is  made,  as  regards  thirty-one  companies, 
of  the  average  per  cent,  of  actual  to  expected  mortality  during  the 
five  years  1913  to  1917  inclusive  and  the  same  for  the  single  year 
1918,  during  which  the  experience  was  affected  by  the  war  risk  in 
general  and  very  particularly  by  the  influenza.  For  the  five  years 
not  one  of  the  thirty-one  companies  exceeded  the  table  and  indeed 
the  largest  percentage  is  83.6  per  cent.  For  1918  no  less  than 
fourteen  of  the  thirty-one  companies  exceeded  the  table,  the  highest 
percentage  being  126.6  per  cent.  For  the  five  year  period  the 
average  was  63.6  per  cent,  and  for  the  single  year  1918  was  98.1 
per  cent.  Aside  from  counting  upon  mortality  savings  to  reim- 
burse the  excess  cost  of  placing  new  insurance  upon  the  books  over, 
the  margins  afforded  by  the  first  year's  premium,  there  is  or  should 
be  no  drain  upon  the  surplus  of  a  mutual  company  by  reason  of 
the  mortality  approaching  100  per  cent,  of  the  expected  since  the 
rates  are  computed  according  to  the  American  Experience  table. 

As  regards  non-participating  insurance,  while  the  premiums  are 
computed  by  the  American  Experience  table  nominally,  it  is,  of 
course,  a  fact  that  a  smaller  mortality  is  relied  upon  to  enable  the 
expenses  to  be  met  and  to  afford  profit.  Therefore  as  regards  such 
business  there  would  be  a  drain  upon  the  accumulations  of  surplus 
if  the  mortality  ran  as  high  as  100  per  cent. 

Mr.  Rose  presents  a  computation  showing  how  much  drain  there 
was  upon  the  surplus  already  accumulated  if  the  excess  of  the 
actual  mortality  had  been  charged  against  the  accumulated  surplus, 
but  of  course  this  amounts  to  assuming  that  the  premiums  of  the 
year  themselves  were  not  ample  to  provide  for  this  mortality  which 
perhaps  may  not  have  been  true  except  in  the  cases  of  fourteen 
out  of  the  thirt}'-one  companies. 
30 
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As  regards  expenses  there  appears  to  be  little  doubt  that  if  the 
business  did  not  increase  so  as  to  cut  down  overhead,  a  considerable 
increase  in  the  expense  rate,  aside  from  cost  of  new  business,  is 
reasonably  to  be  anticipated,  because  salaries  and  other  items  of 
expense  are  necessarily  higher.  Whether  or  not  the  great  increase 
in  volume  of  business  will  cut  this  down  remains  to  be  seen. 

As  regards  the  initial  cost  of  new  business,  taken  as  a  part  of  the 
general  expenses  and  computed  with  them  as  a  percentage  of  the 
total  premiums,  there  is  little  question  that  at  present  this  consider- 
ably increases  the  rate  of  expense  for  the  reason  that  a  much  larger 
proportionate  volume  of  new  business  is  being  obtained.  Of  course 
under  a  system  of  loading  which  fairly  allowed  for  initial  expendi- 
ture this  would  not  be  true  and  for  that  reason  it  is  not  true  as  to 
the  larger  number  of  the  companies,  at  least  to  the  same  degree  as 
in  the  cases  of  the  older  companies  which  adhere  to  the  net  level 
premium  valuation  method. 

It  may  indicate  the  wisdom  of  these  companies  aiding  in  remov- 
ing the  stumbling  block  to  a  complete  mutual  understanding  about 
rates  and  reserves  by  adopting  the  more  equitable  and  funda- 
mentally correct  method  of  valuation. 

Whether  or  not  this  should  result,  certainly  tlie  management 
should  ask  itself  if  it  would  not  be  possible  very  materially  to 
reduce  the  rate  of  expenditure  for  the  procurement  of  new  busi- 
ness. Undoubtedly  a  great  change  has  taken  place  continually 
since  1907  when  the  deferred  dividend  plan  was  outkwed.  There 
has  been  progress  toward  the  purchasers  of  life  insurance  through- 
out the  country  thinking  of  it  as  a  protection  to  their  dependents 
which  they  could  purchase  at  a  fair  price.  They  have  gradually 
ceased  to  think  of  it  as  a  speculative  investment,  involving  serious 
perils  of  losing  a  large  part  of  the  money  paid,  in  case  they  could 
not  keep  up  the  payments,  and  supplying  life  insurance  merely  as 
an  incident.  In  consequence  agents  have  found  it  easier  and 
easier  year  after  year  to  obtain  applications. 

The  reduction  in  commissions  which  took  place  as  a  result  of  the 
limitations  of  the  Armstrong  laws  was  very  severely  felt  at  the 
time ;  still  within  a  year  or  so  the  agents  who  continued  their  work 
found  themselves  earning  at  least  as  much  as  before  because  of 
the  enlarged  business  per  man.  Since  that  time  there  has  little 
been  done  in  the  direction  of  further  reductions;  yet  it  must  be 
apparent  that  in  view  of  the  relative  ease  with  which  life  insurance 
is  now  placed,  so  large  an  initial  cost  may  not  be  justified.  There 
is  also  reason  for  considering  whether  or  not  so  large  deferred 
payment  for  obtaining  new  business,  in  the  form  of  renewal  com- 
missions, is  fairly  justified. 

In  this  connection  it  is  perhaps  well  to  bear  in  mind  that  a  com- 
pany which  for  a  long  period  of  years  produced  the  largest  business 
in  proportion  to  the  population  of  the  territory  which  it  occupied 
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and  became,  aside  from  a  company  doing  industrial  business,  the 
largest  company  in  the  British  Empire,  was  during  all  those  years 
obtaining  its  new  business  at  a  commission  cost  of  less  than  35  per 
cent,  of  the  first  year's  premiums,  with  no  renewal  commissions, 
and  is  still  doing  so. 

MR.  DOUGLAS  H.  ROSE: 
(author's  review  of  DISCUSSION.) 

I  would  very  much  like  to  have  had  a  more  general  discussion 
of  this  subject  because  I  consider  it  a  most  important  one  at  this 
time. 

There  are  just  one  or  two  things  that  Mr.  Huntington  said  that 
might  be  commented  upon.  He  said  that  the  low  price  of  bonds 
might  be  considered  a  possible  source  of  strength  inasmuch  as 
desirable  investments  could  be  obtained  now  at  a  price  that  could 
insure  a  comparatively  high  interest  yield.  If  you  have  the  proper 
judgment  and  skill  in  selection,  that  is  true.  It  is  true,  in  a 
measure,  about  the  best  bonds,  but  to  make  much  difference  in  the 
interest  rate,  you  must  buy  railroad  bonds  or  public  utility  bonds, 
and  railroad  bonds  are  at  least  doubtful,  at  present  some  of  them 
very  doubtful,  and  the  same  is  to  be  said  of  public  utility  bonds. 
So  far  as  my  own  company  is  concerned,  we  have  not  bought  any 
railroad  bonds  recently.  We  have  kept  away  from  them  because 
we  thought  their  condition  was  rather  too  doubtful.  Now  it  may 
be  perfectly  true  that  if  you  buy  underlying  railroad  bonds,  you 
will  be  protected.  Many  investors  have  argued  that  no  matter 
what  happens  to  the  railroads — unless  there  is  such  a  disaster  that 
everything  would  go  to  smash  anyhow, — underlying  bonds  would 
be  protected,  and  interest  and  principal  would  be  safe.  It  may  be 
so,  but  in  more  than  one  reorganization  of  railroads  in  the  past, 
my  impression  is  that  the  underlying  bonds  were  not  always  pro- 
tected. The  principle  that  prevailed  was  whether  or  not  the  road 
or  that  portion  of  the  road  covered  by  the  underlying  bonds  was 
essential  to  the  system  itself.  If  it  was  not  essential  to  the  system 
the  bonds  were  scaled  down.     And  that  may  happen  again. 

Of  course  the  condition  of  public  utility  bonds  generally  is  known 
to  you  all.  You  do  not  need  to  leave  New  York  City  to  learn 
that.  Here  are  the  Brooklyn  Eapid  Transit  and  the  New  York 
Eailways.  A  number  of  others  elsewhere  might  be  mentioned.  I 
think  the  commission  appointed  by  President  Wilson  when  they 
were  first  appointed  said  that  there  were  fifty  trolley  roads  then 
in  the  hands  of  a  receiver.  I  saw  in  the  newspapers  yesterday  that 
Jacksonville,  Florida,  took  a  vote  on  the  subject  whether  the  fare 
on  their  local  road  should  be  raised,  and  as  naturally  would  happen 
in  most  cities,  the  increase  in  fare  was  voted  down,  and  the  di- 
rectors of  the  Jacksonville  road  said  the  only  thing  they  could  do 
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would  be  to  ask  for  a  receiver.  As  Mr.  Strong  said,  a  little  while 
ago,  the  industrial  world  is  in  such  a  condition  of  uncertainty  that 
it  requires  superior  skill  and  judgment  if  you  are  going  to  invest 
now  in  order  to  get  a  high  rate  of  interest,  and  it  is  Just  possible 
that  if  your  judgment  is  good  in  the  great  majorit}'^  of  cases,  you 
may  lose  enough  in  interest  or  principal  in  one  or  two  cases,  to  cut 
down  the  rate  of  interest  on  the  whole  below  even  what  it  would 
have  been  in  the  old  times  before  the  present  uncertainty  of  finan- 
cial conditions  arose.  Of  course  municipal  securities  are  selling 
on  a  little  better  basis  than  they  did  some  years  ago,  but  the 
difference  is  not  very  great. 

Now  as  to  mortgages.  Obviously  if  any  great  financial  disaster 
occurred,  mortgages  and  values  of  every  kind  would  suffer  sooner 
or  later.  Investing  in  mortgages  just  now  is  something  that  has 
to  be  very  carefully  done.  We  had  an  application  for  a  loan  the 
other  day  on  Georgia  farm  property.  The  owner  bought  the  prop- 
erty in  1902  for  $1,900.  He  stated  that  he  was  offered  very  re- 
cently $10,000  for  it,  and  he  valued  it  at  $15,000.  Farm  property 
all  over  the  country  has  gone  up  very  much  in  price.  All  of  these 
things  have  got  to  be  taken  into  account  in  making  investments, 
and  in  considering  the  present  situation. 

Mr.  Huntington  said  concerning  the  question  of  surplus  held  by 
life  insurance  companies — what  was  rather  surprising  to  me — that 
an  analysis  he  had  made  showed  that  the  combined  surplus  of  a 
number  of  companies  some  years  ago  did  not  reach,  when  ever}'- 
thing  was  taken  into  account,  a  higher  percentage  of  the  liabilities 
than  at  present.  So  far  as  the  deferred  distribution  companies 
were  concerned,  he  eliminated  that  feature.  The  accumulation 
for  deferred  dividends  was  regarded  at  that  time  as  a  part  of  the 
surplus,  and  I  suppose  could  have  been  and  would  have  been  used 
properly  as  a  protection  to  the  company,  if  all  other  resources 
failed.  Hence  those  companies  really  felt  that  they  had  consider- 
able surplus.  Then  of  course  the  statements  in  those  days  were 
made  on  the  actual  market  value  of  securities.  Just  how  market 
values  then  compared  with  amortized  values  is  a  question. 

But  whatever  may  be  the  opportunities  now  or  in  the  near  future 
regarding  new  investments — and  it  may  be  remarked  in  passing 
that  some  of  the  companies  had  not  at  the  end  of  1918  paid  back 
all  the  money  borrowed,  to  make  liberal  subscriptions  to  Liberty 
Bonds — and  whatever  may  have  been  the  size  of  surplus  funds  held 
a  number  of  years  ago  the  important  question  is  whether  something 
ought  not  to  be  promptly  done  to  build  up  surplus  now. 

So  far  as  the  influenza  is  concerned,  that  loss  has  been  suffered 
and  it  is  an  actual  los«:,  and  the  question  is,  how  soon  is  the  loss 
to  be  repaired?  It  was  said,  I  think,  this  morning,  that  if  a 
company  was  in  such  position  that  it  could  count  ordinarily  on 
building  up  a  little  additional  surplus  every  year,  it  was  not  neces- 
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sary  to  consider  reducing  dividends.  That  is  true  in  a  measure, 
if  you  are  willing  to  take  some  chances  for  a  few  years  to  come, 
but  it  is  a  line  of  argument  that  I  think  is  not  pursued  by  life 
agents  in  the  field  when  they  talk  to  men  about  insuring  their  lives 
and  about  the  chances  of  living.  The  prospect  might  have  a  fair 
chance  of  living  for  a  few  years,  but  it  would  be  urged  that  it  was 
not  safe  for  him  to  take  that  chance. 

Of  course  it  may  be  that  some  companies  had  more  than  enough 
surplus  before  the  influenza  struck  them,  but  unless  that  is  true  it 
seems  to  me  that  the  position  is  more  logical  and  correct,  that  it 
is  a  fundamental  principle  of  insurance  not  to  take  any  more 
chances  than  can  be  helped,  and  therefore  that  surplus  should  be 
built  up  at  once  if  possible. 

The  danger  of  another  epidemic  is  slight,  perhaps,  for  some 
years  to  come,  but  nobody  knows.  We  have  had  one  lesson.  No- 
body expected  any  such  epidemic  as  the  influenza  with  its  disas- 
trous consequences,  but  it  came. 

I  think  it  was  Mr.  Marshall  who  told  me  this  morning  that 
some  researches  his  company  had  made  indicated  that  the  old 
grippe  increased  the  company's  mortality  considerably,  but  there 
was  no  recurrence  of  it,  so  far  as  deaths  were  concerned,  for  the 
next  year,  or  the  succeeding.  About  the  third  or  fourth  year, 
however,  there  was  a  decided  recurrence.  Now  if  the  influenza 
does  not  recur  this  year,  but  follows  the  course  just  mentioned  of 
the  old  grippe,  it  will  come  back  in  the  third  or  fourth  year. 
Obviously  if  there  is  even  a  slight  danger  of  anything  of  the  kind 
it  becomes  important  to  inquire  how  surplus  can  be  built  up  sufii- 
ciently  in  the  intervening  three  or  four  years  to  meet  such  a 
recurrence. 

One  other  thing  with  reference  to  railroad  securities  not  men- 
tioned when  present  opportunities  for  new  investments  were  con- 
sidered. What  is  going  to  happen  when  the  roads  are  handed  back 
to  the  private  owners?  Congress  is  considering  the  matter,  con- 
sidering legislation  on  the  subject.  There  is  a  natural  tendency 
not  to  give  corporations  any  more  than  must  be  given  under  pres- 
sure, and  Congress  is  not  likely  to  be  very  liberal  in  such  a  matter. 
Wages  are  up,  and  they  cannot  very  well  be  lowered  without  serious 
labor  troubles.  The  papers  today  report  that  railway  men,  firemen 
and  others,  are  insisting  on  an  immediate  raise  in  wages  before  the 
government  hands  the  roads  back  to  the  private  owners.  "Wliile 
I  have  made  no  special  study  of  the  matter,  I  believe  that  it  is  a 
well  known  fact  that  railroad  earnings  have  been  large  but  expenses 
have  increased  in  a  very  much  larger  proportion  than  earnings.  I 
am  under  the  impression  that  it  is  true  of  more  than  one  prominent 
road,  that  if  it  had  been  in  private  hands  for  the  time  it  was  in  the 
government's  hands,  and  the  earnings  and  expenses  had  been  the 
same,  it  would  not  have  been  possible  for  the  road  to  pay  its  fixed 
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charges.  Obviously  if  a  road  in  private  hands  unaided  by  the 
government  cannot  pay  its  fixed  charges  it  must  go  into  the  hands 
of  a  receiver. 

In  view  of  all  these  things  it  seems  to  me  that  it  is  a  good  time 
for  most  of  the  companies,  at  least,  to  consider  whether  they  should 
not  cut  dividends. 

It  is  true  that  every  company  must  decide  such  a  question  with 
respect  primarily  to  its  own  situation,  but  there  are  few  companies 
that  have  not  been  adversely  affected  recently  in  one  way  or 
another.  Such  being  the  case  it  is  worth  considering  whether  it 
would  not  be  for  the  iDest  interests  of  all  concerned  in  life  insurance 
not  only  that  the  great  major  it)'  of  the  companies  should  reduce 
dividends,  but  that  they  should  take  somewhat  similar  action  in 
the  matter  or  at  all  events  that  there  should  not  be  such  a  decided 
variation  in  their  action  as  would  lead  to  unfavorable  criticism  or 
comment. 

THE  president: 

The  thanks  of  the  Societj^  are  due  to  Mr.  Eose  for  bringing  this 
paper  before  us.  I  can  assure  him  that  this  brief  discussion  is  not 
an  index  to  the  interest  that  the  paper  has  caused,  because  I  know 
that  a  great  many  of  the  older  members  of  the  Society  have  read 
the  paper  with  appreciation.  The  fact  that  they  do  not  say  much 
about  it  is  not  from  lack  of  interest  but  rather  that  they  had  not 
much  to  add. 
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For  report  of  the  discussion  of  this  paper,  see  report  of  Joint 
Meeting  of  Association  of  Life  Insurance  Medical  Directors  and 
Actuarial  Society  of  America,  Vol.  XX,  page  273. 


DISCUSSION — MR.    CRAIG.  471 


GAIN  AND  LOSS  ON  ANNUITY   BUSINESS — J.   WALTER  TEBBETTS. 

FORMULAE  USED  BY  VARIOUS  COMPANIES  IN  COMPUTING  THE  EX- 
PECTED   MORTALITY    ON    NET   AMOUNT   AT    RISK — ELGIN 
G.  FASSEL. 

VOL.  XX,  PAGES   101,   113. 

MR.   JAMES   D.   CRAIG: 

The  papers  by  Mr.  Tebbetts  and  Mr.  Fassel  on  certain  aspects 
of  the  Gain  and  Loss  Exhibit  present  some  interesting  features 
and  offer  a  large  field  for  discussion.  There  is  one  material  dif- 
ference in  the  general  treatment  of  the  two  papers  on  which  a  dis- 
cussion might  be  interesting.  Mr.  Tebbetts  considers  the  factors 
for  his  annuity  gains  and  losses  in  the  form  of  an  equation,  while 
Mr.  Fassel  devotes  his  attention  chiefly  to  the  calculation  of  one 
factor,  namely,  the  expected  mortality.  Although  Mr,  Fassel  dis- 
cusses the  actual  mortality  and  the  interest  required  to  maintain 
the  reserve,  in  no  place  are  these  factors  combined  by  him  in  the 
way  they  are  by  Mr.  Tebbetts  where  he  says,  on  page  104: 

"  The  mean  reserve  January  1,  plus  the  interest  required  to 
maintain  the  reserve,  is  equal  to  the  reserve  at  December  31,  plus 
the  expected  pa}Tnent,  and  minus  the  reserve  expected  to  be 
released." 

We  would  like  to  take  the  details  of  a  model  company  as  pre- 
sented by  Mr.  Fassel  on  pages  132  and  133  and  from  these  prepare 
two  equations  similar  to  those  outlined  by  Mr.  Tebbetts  and  then 
show  that  as  these  two  equations  both  equal  the  same  thing,  the 
difference  between  them  will  equal  zero  and  produce  the  various 
items  of  the  Gain  and  Loss  Exhibit. 

The  first  equation  is  obtained  from  the  Annual  Statement  as 
published  for  the  two  years.  The  various  items  are  first  put  upon 
the  incurred  basis,  after  which  the  premiums  and  interest,  less  the 
expenses,  death  claims,  surrender  values,  dividends  and  other  losses 
and  increase  in  surplus,  will  equal  the  increase  in  reserve.  We 
have  prepared  a  brief  statement  on  the  basis  of  the  model  company. 
The  net  premiums  are  loaded  "  10  per  cent,  and  10  per  cent."  and 
all  other  items  calculated  somewhat  in  harmony  with  the  general 
experience  of  a  company.  The  non-ledger  assets  and  assets  unad- 
mitted, as  well  as  most  liabilities,  have  been  excluded  for  the  sake 
of  brevity  and  the  statement  follows. 
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I.  Capital  Stock:. 

1.  Amount  of  Ledger  Assets,  Dec.  31st,  pre- 
vious year  (1917)    $14,159,625.00 

(Eeserve     $12,884,825     plus     Surplus 
$999,800,  plus  Div.  appor.  $275,000.) 

Extended  at   $14,159,625.00 

II.  Income, 

5.  First  year's  premiuins   ...$    265,025.00 

13.  Eenewal  Premiumr-    1,650,077.84 

20.  Premium  Income 1,915,102.84 

24.  Gross    Interest    on    Mort- 

gage Loans $    262,002.26 

26.  Gross  Interest  on  Bonds..      339,251.84 

34.  Total   Gross   Interest 601,254.10 

44.  Total  Income  2,516,356.94 

45.  Amount  carried  forward. .  $16,675,981.94 

III.  Disbursements. 

1.  Death  Claims   $      380,000.00 

7.  Surrender    values    paid    in 

cash   371,628.00 

20.  Commissions      to      agents, 

first  year    $    101,131.75 

Commissions      to      agents, 

renewal   99,359.53  200,491.28 

25.  Medical  Examination  Fees.  16,000.00 

26.  General    expenses,    exclud- 

ing investment    260,491.29 

35.  Investment  expenses   63,938.17 

10.  Dividends 275,000.00 

Total  Disbursements.  $  1,567,548.74 

Balance   $15^108,433.20 

IV.  Ledger  Assets. 

2.  Mortgage    Loans    on    Real 

Estate   $  6,353,378.20 

3.  Value  of  Bonds  8,755,055.00 

Total  Assets    $15,108,433.20 

V.   Liabilities. 

1.  Net  Present  Value  Outstanding  Policies, 

Dee.  31,  1918   (0M<'>,  3%  basis) $13,744,364.00 

35.  Dividends  declared  and  apportioned 282,581.70 

48.  Surplus    l,08i;487.50 

Total $15,108,433.20 
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A  rearrangement  of  these  figures  is  readily  made  in  the  follow- 
ing form,  the  last  column  of  which  produces  the  equation  as  found 
from  the  actual  statement  fio^ures. 


Income,  1918. 

Non-Ledger 
Assets, 
1918. 

Non- Ledger 
Liabilities,  1917. 

Total. 

Premiums 

$1,915,102.84 
601,254.10 

— 

$    275,000.00 
999,800.00 

$1,915,102.84 
601,254.10 

275,000.00 
999,800.00 

Insurance  expenses . 

Interest  

Investment  expenses 

Death  claims 

Surrender  valuei^.  .  . 
Dividends 

Surplus 

Total 

$2,516,356.94 

— 

$1,274,800.00 

$3,791,156.94 

Disbursements. 

Non-Ledger 
Assets, 
1917. 

Non-Ledger 
Liabilities,  1918. 

Total. 

Premiums 

$    476,982.57 

63,938.17 
380,000.00 
371,628.00 
275,000.00 

$    282,581.70 
1,081,487.50 

$   476,982.57 

63,938.17 

380,000.00 

371,628.00 

557,581.70 

1,081,487.50 

Insurance  expenses . 
Interest  

Investment  expenses 

Death  claims 

Surrender  values  . .  . 
Dividends 

Surplus 

Total 

$1,567,548.74 1       — 

$1,364,069.20 

$2,931,617.94 

Total. 

Total. 

Difleience. 

PreminnriR           ,  , 

$1,915,102.84 
601,254.10 

275,000.00 
999,800.00 

$476,982.57 

63,938.17 

380,000.00 

371,628.00 

557,581.70 

1,081,487.50 

$1,915,102.84 

476,982.57* 
601,254.10 

63,938.17 
380,000,00 
371,6i>8.00 
282,581.70 

81,687.50 

Insurance  expenses 

Interest  

Tnvpstmfint  PTpprisps 

Death  claims 

Surrender  values 

Dividends  ... 

Surplus 

Total 

$3,791,156.94 

$2,931,617.94 

$859,539.00 

*  Pigures  in  italics  denote  negative  quantities. 

In  equation  form  this  becomes : 
Actual  Statement  FioTires: 


Net.  Prems. 
Received 
(Gross 
Prem.  less 
Expenses) 


+ 


Net  Interest 
Received 
(Gross  less 
Investment 
,  Expenses) 

{Losses    1 
from        >- 
EKvidends  J 


_   r  Death       \  _  /  Surrender  1 
\  Claims       j"      \     Values     J 


["  Increase 
y  Surplus 


^         r Increase    1 
J        [  Reserve    J 
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The  second  equation  follows  the  same  form  as  this  but  is  com- 
posed of  theoretical  figures  based  upon  the  original  tables  and 
suppositions.  The  net  premiums  are  the  actual  tabular.net  pre- 
miums. The  interest  is  the  interest  necessary  to  be  earned.  The 
claims  are  the  cost  of  insurance  and  the  value  released  is  the  actual 
reserve  on  death  claims,  matured  endowments,  surrendered  and 
lapsed  policies.     This  equation  takes  the  form: 


Net 
Premium 


+ 


Interest 

Necessary 


Cost  of 
Insurance 


Reserve 
Cancelled 


/Increase  in 
'  I    Reserve 


"With  both  of  these  equations  computed,  the  Gain  and  Loss 
Exhibit  is  complete  and  naturally  balances.  In  brief,  the  Gain  and 
Loss  Exhibit  for  the  model  company,  based  on  the  assumptions 
made  for  the  gross  figures,  would  then  be: 


Item. 

Actual  statement         Theoretical 
Figures.                    Figures. 

Gain  or  Losa. 

Net  premiums 

Interest  . 

Death  claims 

$1,438,120.27 
537,315.93 
380,000.00* 

$1,364,503.00 
401,120.00 
371,5S0.00\ 
137,990.00i 
396,564.00 

$  73,617.27 

136,195.93 

129,520.00 

24,936.00 

282,581.70 

81,687.50 

Reserve  on  death  claims 

Surrender  values 

371,628.00 

Dividends 

Increase  in  surplus 

282,581.70 
81,687.50 

Total  equals  increase  in  surplus 

$859,539.00 

$859,539.00 

0 

« 

*  Figures  in  italics  denote  negative  quantities. 

As  stated  before,  Mr.  Tassel's  paper  deals  almost  exclusively 
with  the  $371,530  cost  of  insurance  on  the  theoretical  figures  and 
shows  how  the  formulae  used  by  most  companies  produce  results 
for  this  item  which  are  approximately  correct.  On  page  125,  the 
method  outlined  by  me  in  Volume  IX,  of  the  Transactions  of  the 
Actua-ial  Society  is  given  and  the  result  produced  is  entered  as 
$369,577.  The  application  of  the  formula  does  not  make  mention 
of  tha  adjustment  made  by  me  on  pages  230  and  231  for  cancella- 
tions, except  in  so  far  as  it  is  assumed  that  Mr.  Fassel's  Formula 
(1"^  on  page  122  covers  all  cancellations,  but  an  application  of  the 
full  method  outlined  by  me  would  show  the  theoretical  figures  to 
differ  but  slightly  from  the  true  figures  given  and  I  have  therefore 
worked  out  the  complete  equation  of  theoretical  figures  in  accord- 
ance with  my  formula,  using  as  a  basis  the  data  of  the  model  com- 
pany. On  this  basis  the  totals  for  the  policies  in  force  at  the 
beginning  and  end  of  the  year  are : 

January  1.  December  31. 

Amount   of  Insurance    $49,400,000  $46,392,000 

Mean  reserve  this  year,  M   12,884,825  13,543,270 

Mean  reserve  next  year,  R  14,144,891  14,771,011 

Net  premium,  P    1,206,521  1,132,940 
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The  formula  given  in  Volume  IX,  page  225,  etc.,  produces  one 
year's  cost  for  the  policies  in  force  at  the  beginning  of  the  year  as 
$351,076  and  the  next  year's  cost  as  $351,120.  On  policies  in 
force  at  the  end  of  the  year  the  respective  figures  are  $328,493  and 
$328,489.  Using  these  costs,  and  generally  following  the  course 
outlined  in  Volume  IX,  the  figures  for  the  full  year  on  the  policies 
in  force  at  the  beginning  of  the  year  and  the  last  half  of  the  year 
for  policies  in  force  at  the  end  of  the  year  (excluding  new  issues) 
and  the  differences  are  as  follows : 


Beginning  of 
Year. 

End  of  Year. 

Difference  Equals 
Cancelled. 

Mean  reserve  Jan.  1 

$12,884,825 

193,011 
13,077,836 

175,538 

12,902,298 

1,206,521 

14,108,819 

211,632 
14,320,451 

175,560 

12,372,003 

1,132,940 

13,504,943 

202,574 
13,707,517 

164,247 

530,295 
73,581 

603,876 
9,058 

612,934 
11,313 

^  year's  interest 

Sum 

^  year's  cost 

Terminal  reserve 

Net  premiums 

Initial  reserve. 

i  year's  interest 

Sum 

^year's  cost 

Mean  reserve  Dec.  31 |   $14,144,891 

$13,543,270 

$601,621 

From  the  figures  in  the  first  column,  based  on  the  policies  in 
force  at  the  beginning  of  the  year,  an  equation  is  obtained  showing 
the  year's  data.  From  the  third  column  an  equation  is  obtained  to 
be  deducted  on  account  of  the  policies  which  were  cancelled.  This 
adjustment  considers  all  cancellations  to  occur  on  the  average  at  the 
anniversary.  In  addition  to  these,  two  other  equations  are  needed, 
one  for  the  new  issues  and  the  other  for  the  correction  where  the 
current  year's  terminal  reserve  is  not  sufficient  on  account  of  the 
average  cancellation  not  occurring  on  the  anniversary.  The  re- 
spective equations  are  therefore: 


Net          ,     Interest          Cost  of    _    Reserve    _      Increase 
Premium     "'   Necessary      Insurance       Cancelled        In  Reserve. 

1.  Policies  in  force  at 

beginning  of  year 

2.  Policies  in  force  on 

anniversary  .... 

3.  New  issues 

4.  Correction 

$1,206,521 

73,581* 
227,471 
4,092 

$404,643 

9,058 
3,412 
2,082 

$351,098 

11,313 

29,789 

1,503 

$530,295 
4,671 

$1,260,066 

601,621 
201,094 
0 

Total 

$1,364,503 

$401,079 

$371,077 

$534,966 

$    859,539 

*  Figures  in  italics  denote  negative  quantities. 

The  correction  in  this  case  is  simply  the  full  year's  data  on  poli- 
cies cancelling  by  death  in  the  second  half  of  the  year  after  paying 
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the  premium,  while  the  value  cancelled  includes  both  death  claims 
and  surrender  values.  It  will  be  observed  that  the  cost  here  com- 
puted is  $371,077  as  compared  with  $369,577  given  under  Formula 
(9)  on  page  125  and  with  the  $371,530  given  as  the  correct  cost, 
a  relatively  small  difference  when  it  is  considered  that  the  factors 
for  the  Gain  and  Loss  are  considered  in  their  entirety. 

This  complete  Gain  and  Loss  Exhibit  is  included  in  these  com- 
ments, among  other  reasons,  to  have  clearly  in  mind  the  procedure 
advocated  by  Mr.  Wheeler  in  his  recent  paper  before  the  Annual 
Convention  of  Insurance  Commissioners,  as  his  paper  clearly  recog- 
nizes the  equation  on  the  theoretical  figures  and  uses  the  cost  of  in- 
surance as  the  balancing  item.  Compared  with  the  equation 
above,  his  expected  mortality  on  net  amount  at  risk,  as  worked  out 
on  page  14  of  his  paper,  is 

Cost  of  _  Net  ,   Interest  _  Reserve  _  Increase  in 

Insurance        ~  Premiums  Necessary  Cancelled  Reserve 

although  he  does  not  state  it  in  just  this  form.  Instead  of  using 
the  increase  in  reserve,  he  reports  both  the  reserve  at  the  begin- 
ning and  end  of  the  year  and,  furthermore,  deals  entirely  with 
mean  reserves  released  by  death,  instead  of  terminal  reserves.  The 
other  items  in  his  paper  generally  follow  the  calculations  outlined, 
bearing  in  mind  that  mean  reserves  are  used  on  death  claims. 

This  may  be  a  little  digression  from  the  strict  subject  of  the 
papers  for  which  we  can  thank  the  authors,  but  perhaps  we  should 
point  out  in  Mr.  Tebbett's  paper  that  it  is  a  serious  question 
whether  the  gains  on  annuity  business  are  to  be  distributed  among 
the  survivors,  as  he  states  on  page  102,  or  whether  the  mortality 
part  of  such  gains  should  not  be  distributed  among  the  heirs  of 
those  who  die  during  the  year. 

ME.  H.   N.   SHEPPARD: 

A  close  study  of  Mr.  Fassel's  paper  will  bring  out  some  very 
interesting  points.  The  two  chief  differences  of  method  appear  to 
lie  in  the  use  of  initial  and  terminal  reserves  on  the  one  hand  and 
mean  reserves  and  mean  costs  of  insurance  on  the  other,  and  in  the 
treatment  of  deaths  incurred  during  the  calendar  year.  The  ad- 
vantage appears  to  me  to  be  with  the  first  method  as  there  is  no 
more  work  involved  in  a  valuation  of  initial  and  terminal  reserves 
than  of  mean  reserves  and  mean  costs  of  insurance,  while  the 
former  method  gives  at  once  the  interest  required  to  maintain  the 
reserve  in  the  policy  year.  It  also  gives  the  net  premiums  to  be 
received  during  the  calendar  year  on  policies  in  force  at  the  begin- 
ning of  the  year  and  in  the  case  of  paid-up  policies  the  work  is 
halved. 

It  seems  to  me  that  the  use  of  mean  costs  of  insurance  has  led 
the  ten  companies  that  use  formula  (4)  into  an  error  though  the 


DISCUSSIOISr — ME.    SHEPPAED.  477 

resulting  amount  corresponds  almost  exactly  with  the  seven  com- 
panies using  formula  (1).  By  subtracting  i/^TT  from  A  the  with- 
drawals of  the  year  have  been  credited  with  one  half  year's  mean 
cost  of  insurance.  This  cost  should  however  be  based  on  the  year 
in  which  they  are  in  force,  not  on  a  mean  cost  which  involves  two 
successive  policy  years.  Similarly  the  issues  of  the  year  should  be 
credited  with  half  a  year's  terminal  cost  on  the  average,  so  that  a 
more  correct  formula  would  be : 

1/24(Z,+Z,)  +i/2(iV^-W)Z,. 

This  formula  is  an  example  of  the  fundamental  idea  that  a  new 
issue  or  a  reinstatement  may  be  treated  as  a  negative  cancellation, 
while  a  change  is  a  combination  of  a  cancellation  and  a  reinstate- 
ment as  far  as  the  Gain  and  Loss  Exhibit  is  concerned,  so  that  mean 
costs  of  insurance  should  only  be  applied  to  that  part  of  the  busi- 
ness which  is  in  force  both  at  the  beginning  and  the  end  of  the 
year.  The  initial  and  terminal  reserve  method  of  valuation  auto- 
matically takes  care  of  this. 

The  question  of  whether  initial  and  terminal  reserves  or  mean 
reserves  are  to  be  used  in  the  office  valuation  will  depend  on  the 
arrangements  that  can  be  made  with  the  Insurance  Department  of 
the  State  in  which  the  company  in  question  is  incorporated. 

The  question  of  the  correct  reserve  to  be  considered  as  released 
in  the  case  of  death  losses  is  a  debatable  one.'  I  fail  to  see  how 
when  death  takes  place  immediately  after  the  policy  anniversary 
any  other  reserve  than  the  initial  reserve  of  the  year  in  which 
death  takes  place  can  correctly  be  taken.  The  effect  on  the  com- 
pan}^s  funds  is  exactly  the  same  as  if  the  initial  reserve  were  con- 
sidered as  a  surrender  value  and  the  excess  of  the  sum  insured  over 
this  reserve  as  a  mortuary  payment.  It  therefore  seems  to  me  that 
the  interpolated  reserve  is  the  correct  one  to  use  in  any  individual 
case,  disregarding  for  the  moment  the  question  of  the  balancing 
of  the  Gain  and  Loss  Exhibit. 

On  the  average  it  would  differ  very  little  from  the  mean  reserve 
for  all  the  policies  where  death  took  place  in  the  same  policy  year, 
so  that  the  sum  insured  less  the  mean  reserve  is  logically  the 
amount  on  which  to  base  the  expected  strain  on  the  company's 
funds. 

The  next  step  is  to  decide  what  factor  to  use.  As  our  first  point 
of  observation  is  January  1,  the  force  of  mortality  at  that  date 
seems  to  me  to  be  the  logical  factor  to  use,  and  so  we  arrive  at 
formula  (3).  It  must  be  borne  in  mind,  however,  that  the  cost 
of  insurance  so  found  does  not  agree  with  the  tabular  cost  on 
which  the  Gain  and  Loss  Exhibit  is  based.  The  formula  showing 
the  excess  of  the  office  over  the  tabular  cost  for  the  half-year  has 
been  found  by  the  writer  to  work  out  as  follows : 
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q^+n-i     4  +  4i       4  +  4i       2J'         4  +  4z' 

where  {x-{-n —  1)  is  the  age  at  the  beginning  of  and  K  the  tabular 
cost  of  insurance  for  the  current  policy  year. 

Policies  in  force  throughout  the  year  having  been  disposed  of 
the  difficulty  is  in  the  treatment  of  the  two  classes  of  deaths. 

Assume  every  policy  which  becomes  a  death  loss  during  the  year 
to  be  credited  with  one-half  year's  terminal  cost  of  insurance  on 
account  of  the  risk  during  the  first  half  of  the  calendar  year. 
Divide  death  losses  into  the  two  classes, — deaths  before  and  after 
the  policy  anniversary.  As  there  is  no  relation  between  date  of 
death  and  date  of  anniversary  we  must  assume  (disregarding  the 
unequal  distribution  of  issues  through  the  calendar  year  and  the 
unequal  distribution  of  deaths  according  to  season  pointed  out  by 
Mr.  Moir  in  Vol.  XVIII,  page  318)  that  for  death  losses  before 
the  anniversary  the  deaths  on  the  average  take  place  on  May  1 
with  anniversaries  on  September  1.  This  follows  from  the  theory 
that  two  points  taken  at  random  on  a  line  of  definite  length  divide 
it  into  three  equal  parts.  Death  on  the  average  takes  place  eight 
months  since  the  last  policy  anniversary  and  the  cost  of  insurance 
and  interest  required  to  maintain  reserve  should  strictly  be  cor- 
rected by  crediting  them  with  two  months  extra  cost  and  interest 
based  on  the  policy  year  in  which  January  1  lies.  In  the  same 
manner  deaths  after  the  policy  anniversary  take  place  on  the 
average  on  September  1  witii  anniversary  on  May  1.  They  should 
on  the  average  be  credited  with  four  months'  cost  of  insurance  for 
the  policy  year  of  death  and  debited  with  two  months'  cost  in  the 
preceding  year,  as,  according  to  our  assumption,  they  have  been 
credited  with  six  months'  cost  in  that  year.  If  the  deaths  preced- 
ing and  following  the  anniversary  are  approximately  equal,  we 
may  disregard  the  two  months'  correction,  thus  considering  both 
classes  as  in  force  six  months  in  the  calendar  year.  Hence,  my 
contention  is  that  it  is  closer  to  the  real  facts  to  use  the  terminal 
reserve  where  death  precedes  anniversary  and  initial  reserve  where 
death  follows  anniversary  than  to  use  the  terminal  reserve  in  both 
cases.  The  interpolated  reserve  or  the  mean  reserve  gives  figures 
approximating  to  those  obtained  by  the  former  method. 

My  criticism  of  the  method  followed  in  formula  No.  1  of  credit- 
ing deaths  after  the  anniversary  with  half  a  year's  cost  of  insurance 
for  the  policy  year  of  death  may  be  explained  shortly  by  considering 
the  effect  on  surplus  of  two  death  claims  alike  in  every  respect 
except  that  in  the  one  case  death  takes  place  one  day  before  and 
in  the  other  one  day  after  the  anniversary.  The  increase  in  sur- 
plus due  to  the  extra  gross  premium  paid  in  the  latter  case  is 
divided  into  two  parts  in  the  Gain  and  Loss  Exhibit.  The  load- 
ing appears  in  the  first  section,  the  net  premium  increases  the  re- 
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serve  on  the  mortality  section.  The  two  policies  are  in  force  at  the 
beginning  of  the  year  and  not  at  the  end,  and  the  Gain  and  Loss 
Exhibit,  so  far  as  these  entries  are  concerned,  will  balance  if  neither 
is  credited  with  cost  of  insurance  or  interest  required  to  maintain 
reserve  for  the  second  half  of  the  calendar  year. 

Mr.  Tebbetts  in  his  paper  made  the  statement  at  the  top  of  page 
103  that  gains  from  mortality  are  found  by  subtracting  from  ex- 
pected payments  minns  reserve  expected  to  be  released,  the  actual 
payments  less  the  actual  reserve  released.  In  my  discussion  of 
Mr.  Fackler's  paper  on  annuities  with  participation.  Vol.  XV,  page 
404,  I  expressed  the  opinion  that  the  items  of  expected  and  actual 
payments  should  be  omitted  from  the  Gain  and  Loss  Exhibit  alto- 
gether, the  gain  or  loss  depending  solely  on  the  difference  between 
actual  and  expected  reserves  released.  The  equation  given  by  Mr. 
Tebbetts  at  the  top  of  page  102  though  actuarially  correct  is  open 
to  the  following  criticism. 

The  terminal  annuity  value  on  the  left  hand  side  presupposes  an 
annuity  payment  just  made,  the  probability  of  the  next  payraent 
being  made  does  not  come  into  consideration  as  a  separate  item  as 
it  is  assimied  that  every  annuitant  is  living  until  the  payment  be- 
comes due.  We  are  therefore  only  concerned  with  the  actual  and 
expected  annuities-due  released.  As  a  matter  of  office  practice  we 
are  confronted  with  two  classes  of  deaths,  those  where  our  first 
notification  of  death  comes  through  the  return  of  the  check  without 
endorsement  and  the  other  where  we  are  notified  of  the  death 
between  the  dates  of  payment.  If  we  were  never  notified  of  the 
death  of  an  annuitant  until  a  payment  became  due  the  only  re- 
serves that  could  possibly  be  released  would  be  annuities-due.  In 
order  to  get  the  reserves  expected  to  be  released  by  death  of  annui- 
tants each  of  these  annuities-due  would  of  course  be  multiplied  by 
the  probability  of  death  since  the  previous  annuity  payment  had 
been  made.  Every  payment  that  was  made  was  expected  and 
every  payment  that  was  not  made  simply  increased  the  reserve 
actually  released. 

To  further  strengthen  the  argument:  In  the  discussion  of  Mr. 
Kaufman's  paper  on  the  Gain  and  Loss  Exhibit  I  gave  the  stan- 
dard equation  on  which,  so  far  as  policies  of  insurance  are  con- 
cerned, the  balancing  of  the  Gain  and  Loss  Exhibit  for  the  cal- 
endar year  depends.     Starting  with  the  fundamental  equation, 

O'x+ni^i-  -p  ^)  =^^  n-x^x  "T"  (1  ~r  ^^+n+i)} 

where  the  cost  of  insurance  is  negative  and  equal  to  the  annuity- 
due  expected  to  be  released,  I  have  worked  out  a  similar  equation, 
except  that  the  net  premium  received  in  the  case  of  an  insurance 
policy  is  replaced  on  the*  other  side  of  the  equation  by  the  payment 
made  in  the  case  of  annuity.  The  equation  using  Mr.  Kaufman's 
notation  is  as  follows: 
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n.^M  +  ^.  („_,.¥  +  „ilf  +  ^)  =  1  +^  +  nM, 

where  Z  =  1/2  („_iC  +  „(7). 

Just  as  the  cost  of  insurance  is  a  gain  in  surplus  in  the  insurance 
section,  the  corresponding  item,  viz.,  the  annuities-due  expected  to 
be  released,  are  a  loss  on  the  annuity  section,  and  the  interest  re- 
quired to  maintain  the  reserve  must  take  this  negative  cost  of  insur- 
ance into  account  and  the  annuity  payment  similarly  to  the  net 
premium  does  not  enter  into  consideration. 

MR.  "w.  A.  P.  wood: 

Mr.  Fassel  has  taken  great  pains  in  gathering  together  the 
formulae  used  by  quite  a  number  of  companies  in  obtaining  the 
Expected  Mortality  on  the  Net  Amount  at  Risk,  or,  as  it  is  some- 
times called,  the  Expected  Cost  of  Insurance. 

In  the  Company  with  which  I  am  connected,  we  have  been  cal- 
culating the  expected,  cost  of  insurance  by  two  different  methods. 
For  the  Gain  and  Loss  Exhibit,  and  for  the  redistribution  of  death 
claims  over  various  funds,  we  have  made  use  of  the  following 
formulae : 

(a)  Business  as  at  January  1. 

Expected  Mortality  =  ilfi (1  +  t)i  +P  —  M^-v^. 

(6)   Withdraivals. 

Expected  Mortality-  =  1/2 [M, {l-\-i)i -{- P  —  M^-v^}. 

(c)  New  Business. 

Expected  Mortality  =  P  ( 1  +  i)'  —  l/^  •  y  s 
where  M-^  is  the  mid-j^ear  reserve  held  by  the  Company  on  January 
1,  il/2  the  corresponding  mid-year  reserve  on  the  same  business 
at  December  31,  and  P  the  net  premiums  payable  during  the  year 
in  the  various  sections  referred  to  above. 

For  a  number  of  years  past  we  have  been  preparing  charts  show- 
ing the  actual  and  expected  mortality  according  to  the  attained 
ages  of  the  assured.  The  method  used  for  obtaining  the  expected 
mortality  on  the  net  amount  at  risk  was  to  group  the  sums  assured 
and  the  reserves  on  the  policies  by  the  attained  ages  of  the  assured, 
deduct  the  reserves  from  the  sums  assured,  and  multiply  the  result 
by  qT+n-i,  where  x  is  the  age  at  entry  and  n  the  number  of  com- 
plete policy  years.  "We  then  made  comparisons  of  the  expected  and 
the  actual  mortality  by  the  attained  ages  of  the  assured.  These 
charts,  over  a  series  of  years,  brought  out  some  very  interesting 
features. 

The  calculation  of  the  expected  mortality  by  two  such  distinctly 
different  methods  has  proved  very  valuable  to  us  as  a  check  on  our 
computations,  and  the  results  have  been  surprisingly  close,  there 
being  a  difference  of  only  $274  by  the  two  methods  for  the  year 
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1918.  As  the  total  expected  mortality  was  approximately  $2,- 
000,000,  this  difference  was  very  slight  indeed.  Of  course,  it  must 
have  been  only  a  coincidence  that  tlie  two  methods  brought  out 
results  so  very  close  during  1918,  but  during  the  other  years  the 
difference  has  not  been  great. 

One  of  the  important  points  brought  out  by  the  paper  is  the 
necessity  for  using  the  same  type  of  reserve  in  treating  the  actual 
claims  as  is  used  in  computing  the  expected  mortality,  tliat  is,  in 
using  the  terminal  reserves  in  both  cases,  or  else  mid-year  reserves 
in  both  cases.  The  Gain  and  Loss  Exhibit  calls  for  the  deduction 
of  the  terminal  reserves  released  by  death  of  the  assured  in  ascer- 
taining the  actual  mortalit}'  on  the  net  amount  at  risk.  In  the 
past  we  have  followed  this  practice,  even  although  we  have  been 
using  the  mid-year  reserves  in  our  calculation  of  the  expected  cost. 
It  would  seem,  however,  as  though  the  mid-year  reserves  should 
have  been  made  use  of  in  such  a  case.  Hence  the  wording  in  the 
Gain  and  Loss  blank  form  should  not  be  interpreted  too  literally, 
or  else  it  should  be  amended  to  allow  for  the  deduction  of  the  mid- 
year resen^es. 

Mr.  Tebbetts'  paper  also  is  a  very  valuable  one.  There  appears 
to  be  an  error  on  page  106,  where  "  Plus  the  reserve  expected  to  be 
released  "  should  be  changed  to  "  Minus  the  reserve  expected  to  be 
released." 

It  is  probably  not  at  all  necessary  to  use  elaborate  formulae  for 
calculating  the  expected  payments  to  annuitants.  In  the  case  of 
the  Company  with  which  I  am  connected,  we  have  been  consider- 
ing the  expected  disbursements  to  be  the  same  as  the  actual  annuity 
claims  incurred.  I  do  not  think  that  the  error  produced  by  taking 
this  course  is  very  great. 

In  obtaining  the  reserves  expected  to  be  released  by  the  death  of 
annuitants,  we  have  made  use  of  a  method  somewhat  similar  to 
that  employed  by  us  for  the  calculation  of  the  expected  mortality 
in  connection  with  insurances.     We  have  taken 

(a)  Business  a^s  at  January  1. 

Eeserve  expected  to  be  released 

=  ili" 2 •  -y *  -|-  (payments  —  prems. )  —  M^{l-\-  lY- , 

(&)  New  Business. 

Eeserve  expected  to  be  released 

=  ilf 2 •  i; '  —  (prems.  —  payments)  ( 1  + 1)* , 
where  M^  is  the  mid-year  reserve  held  by  the  Company  on  January 
1,  and  3/0  the  corresponding  mid-year  reserve  on  the  same  business 
at  December  31.  By  using  this  method  we  have  been  able  to 
group  together  all  the  different  kinds  of  annuities  such  as  immedi- 
ate annuities,  deferred  annuities,  contingent  annuities,  etc. 

It  has  been  our  practice  to  investigate  the  Gain  and  Loss  from 
surrenders,  lapses,  etc.,  separately,  and  we  have  entered  the  results 
31 
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as  a  separate  item  in  the  miscellaneous  section  of  the  Gain  and 
Loss  Exhibit.  In  this  item  we  show  the  gain  and  loss  as  the 
difference  between  the  reserves  released  and  the  cash  values,  if  any. 
Both  Mr.  Fassel's  and  Mr.  Tebetts'  papers  are  very  instructive, 
and  should  be  of  value  not  only  to  the  student,  but  also  to  those 
preparing  the  Gain  and  Loss  Accounts. 

MR.  J.  M.  laied: 

Altliough  Mr.  Tebbetts'  paper  is  entitled  ''Gain  and  Loss  on 
Annuity  Business,"  it  deals  chiefly  with  the  gain  and  loss  from 
mortality  on  annuity  business  and  gives  many  valuable  formulae. 
The  gain  or  loss  from  loading  and  the  gain  from  interest  are  not 
discussed  as  those  items  appear  in  another  section  of  the  Gain  and 
Loss  Exhibit. 

The  author  mentions  the  special  treatment  of  Eeversionary 
Annuities  or  Survivorship  Annuities  and  shows  how  the  loss  on 
account  of  the  death  of  the  insured  can  be  entered  in  the  Annuity 
Exliibit.  It  seems  to  me,  however,  that  a  reversionary  annuity  at 
the  outset  is  essentially  an  insurance  contract  under  which  the 
amount  of  insurance  is  the  present  value  of  an  annuity  on  the  life 
of  the  beneficiary.  It  is  better,  therefore,  to  carry  it  as  an  insur- 
ance policy  as  long  as  both  the  insured  and  beneficiary  survive.  If 
the  beneficiary  dies  first,  the  policy  shows  a  profit  consisting  of  the 
reserve  released,  but  this  item  is  usually  small.  On  the  other  hand, 
if  the  insured  dies  first,  the  loss  from  mortality  is  properly  charged 
to  insurance  rather  than  to  annuities.  The  contract  is  then  trans- 
ferred to  annuities  and  any  subsequent  gain  or  loss  depending  on 
how  long  the  annuitant  survives  properly  falls  in  the  annuity  sec- 
tion of  the  exhibit. 

In  our  company  we  have  in  recent  years  followed  the  somewhat 
arbitrary  method  mentioned  on  page  108  of  considering  that  the 
expected  disbursements  in  any  calendar  year  equal  the  actual  dis- 
bursements incurred.  This  simplifies  the  procedure  and  gives  ac- 
curate results  if  the  expected  reserve  released  is  computed  in  the 
same  manner  as  the  expected  mortality  on  insured  lives;  that  is, 
not  by  showing  the  expected  gross  claims  and  the  expected  reserve 
released  but  by  giving  one  net  figure  for  the  difference  between 
these  items. 

In  Mr.  Fassel's  paper  he  presents  a  series  of  useful  formulae 
for  computing  the  expected  mortality.  In  applpng  these  formulae, 
it  is  customary  to  assume  an  even  distribution  of  business  through- 
out each  calendar  year  and  therefore  to  consider  that  new  business 
is  exposed  for  six  months  during  the  first  calendar  year ;  but  under 
present  rapidly  changing  conditions  such  an  assumption  should  be 
made  with  caution. 

In  one  well  established  company  the  business  issued  in  the  first 
four  months  of  1917  was  $14,332,210,  but  in  the  last  four  months 
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of  the  same  year  the  hiisiness  issued  was  only  $10,417,062.     On 
December  31^   1917,  the  average  duration  of  policies   issued   in 
1917  was  6.34  months. 
In  1918,  on  the  other  hand,  the  distribution  was  as  follows: 

January  $  2,776,856 

February   2,603,418 

March 2,671,322 

April 2,926,322 

May    3,508,371 

June   5,390,867 

July    3,453,032 

August    3,401,290 

September   3,130,612 

October    4,940,312 

November    14,016,141 

December  • ^>^76^55 

"$55,295^98 

The  business  issued  in  the  last  two  months  of  1918  was  greater 
than  the  entire  amount  issued  in  the  first  six  months.  On  De- 
cember 31,  1918,  the  average  duration  of  policies  issued  in  1918 
was  4.57  months.  If  the  distribution  of  this  1918  business  is 
assumed  to  be  uniform,  the  Company's  expected  mortality  in  1918 
for  all  business  in  force  is  over-stated  by  4  per  cent,  and  for  business 
issued  in  1918  is  over-stated  by  31  per  cent.  In  such  a  case  it  may 
be  advisable  to  make  a  special  adjustment  in  the  exhibit  in  order 
to  give  a  better  indication  of  the  true  expected  mortality. 

This  raises  a  further  question  as  to  whether  any  refinements  in 
computing  expected  mortality  are  worth  while  so  long  as  the 
formulae  are  applied  to  the  American  Experience  Table,  whichj, 
judged  by  the  new  American  Male  Table,  correctly  indicates  the 
true  morality  on  old  business  at  attained  age  60  or  higher,  but 
over-states  the  true  mortalit}'  at  young  ages  on  both  old  and  new 
business  by  about  100  per  cent. 

MR.  E.  E.  hardcastle: 

The  most  important  point  brought  out  by  Mr.  Fassel  in  his 
paper  on  the  method  of  obtaining  Actual  and  Expected  Mortality 
is  undoubtedly  that  referred  to  in  Section  (d)  on  the  first  page  of 
his  paper  where  he  emphasizes  the  necessit}^  of  agreement  between 
the  method  followed  in  obtaining  the  actual  mortality  and  that 
followed  in  obtaining  the  expected  mortality;  thus  it  makes  little 
difference  what  method  is  followed  in  obtaining  one  of  these  factors 
provided  the  method  employed  in  finding  the  other  accords  with  it, 
for  changes  in  both  the  numerator  and  denominator  of  a  fraction 
make  very  little  change  in  the  value  of  the  fraction  itself  provided 
they  are  in  the  same  direction  and  roughly  in  proportion  to  the 
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numerator  and  denominator,  respectively.  This  is  clearly  illus- 
trated in  paragraphs  28  and  29  of  the  paper. 

It  is  rather  surprising  to  read  at  the  close  of  paragraph  10  that 
the  formula  given  in  Equation  II  (a)  is  used  "by  a  number  of 
companies  exactly  as  shown  and  may  be  regarded  as  the  correct 
fundamental  formula  from  which  otlier  methods  are  deduced."  It 
would  seem  that  this  formula  is  only  correct  on  the  assumption 
that  half  of  the  deaths  occurring  between  July  1st  of  any  year  and 
July  1st  of  the  next  year,  occur  between  July  1  and  December  31. 
The  assumption  seems  unnecessary,  however,  as  C°  and  C  as  well 
as  the  other  factors,  are  known  quantities  and  just  in  so  far  as  the 
aforesaid  assumption  is  not  in  accordance  with  the  facts,  the 
formula  will  give  incorrect  results;  furthermore,  on  its  face,  it 
seems  anomalous  to  use  a  formula  involving  C°  for  we  are  merely 
dealing  with  the  Actual  and  Expected  Mortality  during  a  certain 
calendar  year,  and  in  order  to  arrive  at  that  we  are  in  no  way  con- 
cerned with  the  value  of  C°  which  represents  death  losses  that  took 
place  in  tlie  preceding  year  and  which  have  already  had  their  effect 
in  determining  the  mortality  rate  for  that  year.  The  abnormal 
losses  of  the  last  half  of  1918  have  already  had  their  effect  in  de- 
termining the  mortality  rate  for  that  year,  but  if  this  formula  is 
used  they  would  be  made  to  serve  again  in  the  determination  of 
the  mortality  rate  for  1919.  It  would  seem  that  in  the  determina- 
tion of  the  latter  rate  no  figures  should  be  used  but  those  represent- 
ing the  business  in  force  at  the  beginning  and  at  the  end  of  the 
year  and  those  representing  the  changes  occurring  during  the  year. 

Possibly  the  saving  of  labor  due  to  tlie  fact  that  half  of  the 
formula  each  year  can  be  obtained  from  the  preceding  year's  work, 
coupled  witli  the  fact  that  in  ordinary  years  the  use,  in  computing 
the  expected  mortality,  of  deaths  taking  place  in  the  preceding 
year  would  make  but  little  difference,  may  be  sufficient  justification 
for  the  use  of  this  formula. 

Mr.  Fassel  has  tabulated  with  great  completeness  all  the  possible 
formulas  for  obtaining  the  expected  mortality.  There  is,  however, 
a  method  for  obtaining  the  Actual  Mortality  on  which  he  did  not 
touch. 

Under  the  usual  assumption  of  uniform  distribution  the  premium 
anniversaries  occurring  in  the  calendar  year  may  be  supposed  to 
occur  on  the  average  on  June  30,  and  on  the  same  assumption  the 
deaths  would  occur  at  the  same  time.  In  this  event  it  would 
clearly  be  proper  to  assume  that  half  of  the  deaths  occur  immedi- 
ately before  tlie  premium  payment  and  the  other  half  immediately 
after.  In  the  one  case  the  reserve  released  would  be  tlie  terminal 
reserve;  in  the  other  case  the  terminal  reserve  plus  the  net  pre- 
mium. Taking  these  two  groups  together,  the  terminal  reserve 
plus  half  the  net  premium  would  appear  to  be  an  accurate  measure 
of  the  reserve  released :  at  least  as  accurate  a  measure  as  is  con- 
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sistent  with  the  inaccuracies  involved  in  the  assumptions  made. 
This,  it  will  be  seen  is  not  equivalent  either  to  the  deduction  of  the 
terminal  reserve  or  to  the  deduction  of  the  mean  reserve.  It  would 
seem,  however,  to  be  entirely  in  harmony  with  the  method  of  com- 
puting the  expected  mortality  given  in  formula  4  of  paragraph  25 
of  the  paper. 

In  conclusion  attention  may  be  directed  to  what  appears  to  be  a 
typographical  error  in  equation  VI  (&),  paragraph  21.  This 
formula  as  it  is  written  applies  a  full  years  cost  both  to  the 
business  in  force  at  the  beginning  of  the  year  and  to  the  business 
in  force  at  the  end  of  the  year;  the  factor  I/2  seems  to  have  been 
omitted. 

mr.  r.  henderson: 

(oral  discussion.) 

There  is  just  one  remark  regarding  the  Gain  and  Loss  Exhibit 
which  I  would  like  to  make.  It  relates  to  an  adjustment  which  I 
do  not  see  mentioned  here,  and  have  not  noticed  mentioned  in  any 
of  the  discussions,  that  is,  on  policies  terminated  otherwise  than 
by  death,  or  possibly  even  by  death,  during  the  preceding  year,  but 
the  entry  not  put  through  the  books  until  the  year  of  report.  We 
have  found  that  to  be  an  adjustment  quite  important  to  pay  atten- 
tion to.  Of  course  our  method  of  calculating  the  Gain  and  Loss 
Exhibit  is  the  indirect  one  referred  to  in  this  paper,  determining  it 
as  a  balance  on  the  other  reserve  items,  so  that  the  way  in  which 
we  have  to  pay  attention  to  it  is  in  determining  the  interest  to 
maintain  reserve,  and  our  correction  is  substantially  to  deduct  one 
year's  interest  on  those  reserves,  on  the  actual  reserve  released  in 
the  preceding  year  but  not  coming  through  until  the  year  of  report. 
The  neglect  of  that  correction  would  of  course  overstate  the 
interest  to  maintain  reserve  to  that  extent,  and  if  the  expected 
mortalit}'  on  net  amount  at  risk  is  calculated  directly,  it  would 
also  overstate  that  item.  If  it  is  calculated  indirectly,  it  will  over- 
state it  by  an  amount  exactly  equal  to  the  overstatement  of  the 
interest  required  to  maintain  the  reserve.  If  it  is  calculated  di- 
rectly, the  two  will  not  necessarily  be  equal,  and  will  introduce  a 
lack  of  balance  in  the  Gain  and  Loss  Exhibit.  My  point  is,  sup- 
posing in  1919  we  have  a  termination  coming  through  as  of  the 
anniversary  in  1918.  Last  year  we  considered  that  policy  as  in 
force,  credited  a  half  year's  interest  to  maintain  reserve,  and  a  half 
year's  cost  of  insurance,  and  if  we  do  not  make  the  correction,  we 
will  this  year  credit  another  half  year's  interest  to  maintain  reserve 
and  another  half  year's  cost  of  insurance.  The  correction  should 
be  to  subtract  that  interest  out  of  our  account  this  year  after  we 
have  put  the  half  in.  That  cancels  that  haK  and  cancels  the  extra 
half  put  in  last  year.  If  we  do  not  make  the  correction  we  keep 
on  adding  every  year  to  our  interest  to  maintain  reserve,  and  to 
our  expected  mortality  on  net  amount  at  risk. 
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(authoes'  review  of  discussion.) 
mr.  j.  walter  tebbetts  : 

I  am  indebted  to  those  gentlemen  who  have  given  their  time  to 
the  discussion  of  my  paper.  There  are  only  two  points  which  I 
wish  to  discuss.  Mr.  Laird  thinks  the  gain  or  loss  on  reversionary 
annuities  should  be  combined  with  the  corresponding  items  on 
assurances.  The  insurance  departments  in  some  states  value  the 
deferred  reversionary  annuities  by  a  percentage  increase  in  the 
insurance  reserve  on  policies  issued  concurrently  or  in  the  same 
contract.  If  these  annuities  are  valued  in  this  manner  which  is 
simply  an  approximation,  then  a  more  theoretical  adjustment  of 
the  corresponding  gain  and  loss  is  hardly  required.  If  a  regular 
valuation  of  the  reversionary  annuities  is  made  I  believe  that  the 
gain  or  loss  can  be  more  easily  and  correctly  calculated  by  the 
method  shown  in  my  paper. 

Mr.  Sheppard's  discussion  is  a  criticism  of  the  form  of  the 
annuity  section  of  the  Gain  and  Loss  Exhibit  and  is  based  on  a 
slight  change  in  the  formula  as  shown : 

ax{l-\-  i)  =  aa:+i  +  Px  —  q^dx+i  =  fl^+i  +  1  —  qxSix+i. 

The  annuity  gain  or  loss  could  be  calculated  on  either  basis,  but 
if  Mr.  Sheppard's  method  is  to  be  preferred,  this  section  of  the 
exhibit  should  be  changed.  I  have  not  been  able  to  derive  as  satis- 
factory working  equations  on  mean  reserve  basis  on  his  assump- 
tion, as  on  the  basis  now  used. 

Mr.  Sheppard  has  discussed  the  same  point  (T.  A.  S.  A.,  Vol. 
XV,  page  404)  in  connection  with  Mr.  D.  P.  Fackler's  paper  on 
annuities  with  participation,  I  think  he  is  in  error  in  stating  that 
the  expected  payments  are  equal  to  the  actual  payments.  His 
value  of  the  expected  payments  is  the  amount  of  the  possible  pay- 
ments of  the  year  and  hence  greater  tlian  the  actual  payments  if 
any  deaths  occur.  If  he  ignores  the  actual  and  expected  payments 
or  makes  them  equivalent,  the  mean  reserve  released  must  be  ad- 
justed by  the  amount  saved  on  account  of  the  deaths  of  the  annui- 
tant prior  to  the  anniversary. 

There  is  an  error  in  the  verbal  formula  at  the  end  of  the  first 
paragraph,  page  106.  The  word  "minus"  should  be  substituted 
for  "  plus  "  in  the  last  clause. 

MR,  E.  G.  FASSEL: 

In  replying  to  the  discussion,  I  would  like  to  say  that  the  pur- 
pose of  contributing  this  paper  was  to  give  particulars  of  methods 
actually  used  by  the  companies  and  at  the  same  time  to  give  a 
means  of  studying  and  comparing  them. 

The  facts  are  these : 

(1)  At  least  twelve  formulae  are  being  employed  in  calculating 
the  expected  mortality  of  which 
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2  use  "  terminal "  cost  of  insurance, 
1  uses  "  mean  "  cost  of  insurance, 

3  use  mean  reserves  by  attained  age, 

1  uses  mean  resen'es  and  net  premiums  by  attained  age, 

2  use  total  mean  reserves  and  net  premiums, 

1  uses  total  initial  and  terminal  reserves,  and 

2  use  total  mean  reserves,  net  premiums,  and  terminal  reserves 
under  terminations,  revivals,  and  changes. 

(2)  Some  companies  take  out  their  actual  mortality  by  credit- 
ing claims  with  terminal  reserves  and  others  credit  claims  with 
mean  reserves.  Nine  formulae  correspond  with  the  former  method 
and  three  with  the  latter. 

The  conclusions  reached  are:  All  of  the  formulae  give  satis- 
factory results,  but  care  should  be  taken  that  the  formula  used 
corresponds  with  the  method  of  obtaining  the  actual  mortality,  and 
if  this  is  not  the  case  an  adjustment  may  be  necessary,  as  indicated. 

With  regard  to  the  question  of  which  is  the  best  formula  to 
employ,  it  seems  to  me  that  in  the  case  of  an  established  company 
where  a  formula  is  already  in  use  that  fits  into  the  office  system  it 
is  hard  to  see  much  reason  for  changing  to  another.  The  varia- 
tion in  the  formulae  is  due  largely  to  differences  in  the  plans  fol- 
lowed in  making  the  policy  valuation  and  other  calculations  and  if 
all  the  companies  tried  to  follow  a  uniform  formula  the  office  system 
of  some  would  be  completely  upset. 

In  the  case  of  a  young  company  where  it  is  practicable  to  make 
up  terminal  reserves  under  policies  changed,  surrendered,  and  re- 
vived, also  net  premiums,  as  accurately  as  the  ordinary  policy 
valuation,  it  is  suggested  that  the  best  formula  is  one  that  obtains 
E.  M.  immediately  in  terms  of  these  results. 

(a)  If  the  year-end  valuation  is  conducted  by  summing  mean 
reserves,  one  would  be  disposed  to  recommend  formula  (10)  or 
(11)  according  as  the  actual  mortality  is  obtained  by  deducting 
terminal  reserves  or  mean  reserves. 

(h)  If  the  valuation  is  made  by  working  with  initial  and  term- 
inal reserves,  it  would  seem  that  formula  (8)  is  obviously  the  one 
to  use.  If  terminal  reserves  are  deducted  under  death  claims  the 
formula  is  applicable  as  stated,  but  if  mean  reserves  are  deducted 
the  simpler  form  stated  should  be  employed  together  with  the 
adjustment  given  in  paragraph  27.  (Incidentally,  the  negative 
sign  joining  the  two  parts  of  this  formula  at  the  top  of  page  125 
should  be  changed  to  positive.) 

An  advantage  of  the  above  formulae  is  that  the  year's  work  will 
be  found  to  divide  itself  into  sections  so  that  partial  values  of 
E.  M.  are  yielded  for  small  divisions  of  the  business.  Errors  other 
than  compensating  errors  in  the  reserves  and  net  premiums  are 
then  immediately  brought  to  light  because  we  know  that  each 
partial  value  must  be  positive  and  comparatively  small  and  indeed 
must  lie  within  fairly  narrow  limits  because  the  cost  of  insurance 
varies  only  slightly  with  duration. 
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THE  INFLUENZA  EPIDEMIC  OF  1918 — JAMES  D.  CKAIG  AND 
LOUIS  I.   DUBLIN. 

VOL.   XX — PAGE    134. 

MR.  OLIVER  W.  PERRIN  : 

One  approaches  a  discussion  of  the  influenza  epidemic  of  1918 
with  considerable  hesitation,  as  the  subject  has  already  received 
painstaking  consideration  from  almost  every  available  point  of 
view.  New  light  upon  a  familiar  subject  needs  no  justification, 
however,  and  the  data  contributed  by  Messrs.  Craig  and  Dublin 
from  the  comprehensive  experience  of  the  Metropolitan  has  the 
special  merit  of  contrasting  the  epidemic  as  it  affected  the  mortality 
among  industrial  and  intermediate  policyholders  with  the  better- 
known  mortality  among  policyholders  of  the  ordinary  class;  the 
investigation  is  extended,  moreover,  to  cover  comparison  with 
population  statistics  showing  the  course  of  the  epidemic  from  East 
to  West  and  the  mortality  in  different  cities. 

The  general  characteristics  of  the  industrial  mortality  apply  with 
striking  uniformity  to  the  intermediate  and  ordinary  business. 
The  same  age  group  25-29  shows  the  highest  mortalitj^  in  each  of 
the  classes,  and  there  is  the  same  trend  in  the  mortality  rate  down 
to  a  minimum  for  the  age  group  55^59.  What  is  particularly  to 
the  point,  the  rates  for  the  range  of  ages  mainly  affected  by  the 
epidemic  show  a  uniform  decrease  from  the  industrial  class  to  the 
ordinary.  It  is  therefore  reasonable  to  conclude  that  economic 
conditions  have  played  an  important  part  in  determining  the  rela- 
tive mortality. 

The  authors  call  attention  to  the  fact  that  although  the  mortality 
among  negroes  was  higher  than  among  whites,  the  absolute  amount 
of  excess  among  negroes  was  actually  lower.  This  is  apparently 
not  consistent  with  the  general  conclusion  above  sta,ted  as  to  the 
effect  of  economic  conditions,  but  no  doubt  further  investigation 
of  the  data  would  bring  out  some  explanation.  Perhaps  it  would 
be  found  that  the  colored  workers  insured  by  the  company  were 
more  advantageously  distributed  as  regards  exposure  to  the  epi- 
demic than  the  whites.  In  this  connection  it  may  be  relevant  to 
mention  that  in  the  city  of  Philadelphia,  which  has  a  negro  popu- 
lation roughly  estimated  at  125,000  out  of  a  total  of  2,000,000, 
the  death  rate  due  to  influenza  and  pneumonia  was  slightly  lower 
for  the  colored  section  than  for  the  entire  population;  but  owing 
to  the  approximate  nature  of  the  estimate  there  is  reason  for  doubt 
as  to  the  reliability  of  this  result. 
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The  experience  of  the  Penn  ^lutual  is  available  for  the  six 
months'  period  from  October  1,  1918,  to  March  31,  1919,  inclusive, 
based  on  amounts  instead  of  policies  or  lives,  and  it  is  submitted 
in  the  following  table  in  comparison  with  the  six  months'  period 
from  October  1,  1917,  to  March  31,  1918,  the  two  periods  being 
for  convenience  referred  to  as  the  "epidemic"  and  "normal" 
periods  respectively : 

Excess  Rate  for  Epidemic        Mortality  Rate  for  Influenza  and 
Age  Groups.  Period  Over  Normal.  Pneumonia  for  Epidemic  Period. 

15-19 00303  .00585 

20-24 01427  .01091 

25-29 02239  .01950 

30-34 02385  .02361 

35-39 01361  .01319 

40-44 00734  .00837 

45-49 00224  .00410 

50-54 00375  .00425 

55-59 01037  .00452 

60-64 00136  .00683 

65-69 —  .01269  .00753 

70-74 —  .00084  .01549 

75-79 01658  .03908 

80-84 07243  .00039 

85-89 03829  .06344 

90-94 —  .11575  

95-99 —  .10289  .12742 


The  six  months'  period  of  the  Penn  Mutual  experience  approxi- 
mately coincide  with  the  period  of  the  epidemic,  and  the  death 
claims  are  not  on  a  reported  basis,  but  include  all  claims  whose 
date  of  death  fell  within  the  period.  The  excesses  shown  by  the 
Metropolitan  experience  cover  an  entire  year,  and  therefore  cannot 
be  compared  in  absolute  amount  with  the  excesses  given  in  the 
above  table.  In  rising  to  a  maximum  for  the  age  group  30-34, 
however,  then  diminishing  and  rising  to  a  new  maximum  in  the 
age  group  50-59,  they  exhibit  the  same  trend  as  the  Metropolitan. 
A  comparison  of  the  mortality  rates  for  influenza  and  all  forms 
of  pneumonia  combined  shows  a  maximum  for  the  age  group  30-34 
in  the  Penn  Mutual  as  against  25-29  in  the  Metropolitan  experi- 
ence. The  rates  then  decline  to  a  minimum  for  the  age  group 
45-49,  and  remain  approximately  level  for  age  groups  50-54  and 
55-^59;  they  rise  again  to  a  new  maximum  for  ages  60-64.  Here 
again  direct  comparison  between  the  absolute  amount  of  the  rates 
must  be  avoided  on  account  of  the  difference  in  period,  but  the 
experience  exhibits  no  inconsistency  in  its  general  characteristics  as 
compared  with  the  Ordinary  Department  rates  of  the  Metropolitan. 
It  may  be  added  that  the  method  of  calculating  the  excesses  is  not 
altogether  satisfactory;  the  claims  of  the  epidemic  period  include 
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war  claims,  and  the  mortality  of  what  is  taken  as  the  normal 
period  is  probably  slightly  more  favorable  than  normal.  However, 
the  same  objections  seem  to  apply  to  the  method  used  by  Messrs. 
Craig  and  Dublin,  and  it  is  believed  that  they  do  not  invalidate 
the  comparison. 

The  graph  plotted  from  the  industrial  mortality  experience  of 
the  Metropolitan  showing  the  progress  of  the  epidemic  from  East 
to  West,  as  indicated  by  the  maximum  number  of  deaths  in  eleven 
cities,  is  somewhat  irregular,  and  it  may  be  noted  that  a  similar 
graph  plotted  from  the  data  of  the  Bureau  of  Census  report  for 
the  first  twelve  weeks  of  the  epidemic  not  only  shows  the  same 
general  direction  across  the  country,  but  eliminates  a  portion  of 
the  irregularity  referred  to  by  the  authors.  The  data  of  the  Bureau 
of  Census  report  is  given  below  for  the  eleven  cities  in  question, 
together  with  the  corresponding  graph: 


Summary — Influenza  Epidemic. 
(Covering  12  weeks  ending  September  14  to  November  30,  inclusive.) 


cities.  First  Week. 

Boston  Sept.  14 

New  York Sept.  21 

Philadelphia  Sept.  28 

Baltimore    Sept.  28 

Washington    Sept.  28 

Cincinnati Oct.       5 

Chicago   Sept.  28 

New  Orleans    Oct.       5 

St.  Louis    Oct.     12 

Kansas   City    Oct.       5 

San  Francisco   Oct.     12 


Maximum  Week. 
4th 
6th 
4th 
4th 
4th 
4th 
5th 
4th 
4th 
5th 
4th 


WEEK  ENDING 


NOV.     2 


OCT.  26 


OCT.  19-- 


OCT.  12  -- 


OCT.    5 
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The  author's  statement  that  "there  would  appear  to  he  no  evi- 
dence either  from  the  insurance  data  or  from  the  population  returns 
to  the  Census  Bureau  for  recent  weeks  that  there  is  any  prevailing 
excess  of  mortality  from  influenza"  may  be  made  with  added 
emphasis  at  the  present  date  and  upon  the  basis  of  later  statistics. 
The  trend  of  the  mortality  experience  of  the  Penn  Mutual,  in 
common,  no  doubt,  with  that  of  other  companies,  has  continued 
favorable  ever  since  the  passing  of  the  epidemic,  and  a  similar 
trend  is  shown  by  the  recent  reports  of  the  Census  Bureau.  If  any 
recurrence  of  the  epidemic  is  to  be  preceded,  as  was  originally  the 
case,  by  a  constantly  increasing  pneumonia  mortality  rate,  such 
evidence  in  favor  of  a  recurrence  in  the  near  future  is  encourag- 
ingly lacking. 

MK.  PKRCY  C.   H.   TAPPS ! 

The  Actuarial  Society  is  indebted  to  ]\Ir.  Craig  and  Dr.  Dublin 
for  the  interesting  paper  dealing  with  the  influenza  epidemic  of 
1918.  The  paper  deals  with  the  experience  of  the  Metropolitan 
Life  Insurance  Company  and  is  divided  into  ordinary,  industrial 
and  intermediate  classes.  Divisions  are  also  made  by  color,  sex 
and  locality. 

I  do  not  find  an5rthing  to  criticize  in  the  paper,  nor  am  I  able 
to  add  anything  in  regard  to  the  extra  mortality  arising  from  in- 
fluenza, divided  according  to  color,  sex,  class  of  business  or  locality. 
I  have,  however,  prepared  for  the  three  years  1916,  1917  and  1918, 
the  ratio  of  actual  to  expected  losses,  based  on  sums  insured,  for 
decennial  age  groups  according  to  the  experience  of  the  Mutual 
Benefit.  The  percentages  shown  for  all  ages  combined  are  larger 
than  the  ratio  of  actual  to  expected  cost  of  insurance  so  far  as  the 
years  1916  and  1917  are  concerned,  but  smaller  for  the  year  1918. 
I  also  divided  the  data  into  two  groups  of  ages,  namely  under 
fifty,  and  fiftj''  and  over.     The  figures  are  as  follows: 


Attained  Ages. 

1916. 

1917. 

1918. 

20-29  

30-39  

23.84% 
33.34 
51.68 
88.06 
87.55 
107.74 
96.80 

69.51 

40.65 
92.63 

26.21% 

27.12 

41.09 

78.66 

87.98 

83.14 

99.61 

61.30 

33.69 
84.19 

139.81% 
100.91 

62.43 

61.70 

99.47 

84.80 

94.62 

84.10 

88.53 
80.36 

40-49  

50-59  

60-69  

70-79  

80-95  

All  ages 

20-49 

50-95  

I  have  given  the  above  figures,  not  to  show  the  very  large  in- 
crease in  the  mortality  at  the  young  ages,  due  to  the  influenza, 
but  to  show  that  from  middle  age  onward  the  mortality  of  the 
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year  1918  was  distinctly  favorable  more  especially  between  years 
50  and  59.  We  have  heretofore  considered  that  the  year  1916  was 
about  an  average  year,  so  far  as  mortality  was  concerned,  while  the 
3'^ear  1917  was  unusually  favorable,  and  it  is  interesting  to  know 
that  for  ages  fifty  and  over  the  year  1918  was  more  favorable  even 
than  1917. 

Another  interesting  comparison  is  that  of  the  ratio  of  actual 
to  expected  cost  of  insurance  by  months.  The  following  table 
shows  the  percentage  of  actual  to  expected  cost  of  insurance  for 
each  month  of  the  year  1918,  and  similar  ratios  based  on  the  ex- 
perience of  the  first  two  months,  first  three  months,  etc.  The  table 
is  as  follows: 


Month. 

Percentage  of  Actual  to  Expected. 

Each  Month. 

From  Beginning  of  Year  to 
End  of  Each  Month. 

January,  1918 

71.69% 

64.87 

58.34 

78.06 

63.40 

63.76 

59.31 

54.94 

55.86 
129.75 
180.44 
151.15 

71.69% 

68.27 

64.93 

68.25 

67.27 

66.67 

65.60 

64.23 

63.27 

70.14 

80.54 

86.67 

February,  1918 

March,  1918 

April,  1918 

May,  1918 

June,  1918 

July,  1918 

August,  1918 

September,  1918 

October,  1918 

November,  1918 

December,  1918 

It  is  not  so  easy  to  estimate  the  ratio  of  the  actual  to  expected 
cost  of  insurance  for  the  current  year,  because  we  do  not  yet  know 
the  expected  cost  of  insurance  for  the  full  twelve  months  of  the 
year.  The  following  table  is  based,  however,  on  the  assumption  of 
a  normal  growth  in  the  volume  of  business.  It  shows  for  the  first 
nine  months  of  the  year  1919  similar  ratios  to  those  in  the  table 
for  the  3'ear  1918.     The  table  is  as  follows : 


Month. 

Percentage  of  Actual  to  Expected. 

Each  Month. 

From  Beginning  of  Year  to 
End  of  Each  Month. 

January,  1919 

February,  1919 

March,  1919 

April,  1919 

May,  1919 

127.02% 
119.44 

79.00 

59.55 

55.84 

50.27 

52.50 

37.21 

56.99 

127.02% 

123.22 

108.37 

96.03 

87.88 

81.49 

77.26 

72.12 

70.39 

June,  1919 

July,  1919 

August,  1919 

September,  1919 
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I  have  estimated  that  the  unusually  large  volume  of  new  busi- 
ness being  written  this  year  will  reduce  the  ratio  of  actual  to  ex- 
pected mortality  for  the  first  nine  months,  but  I  estimate  that  the 
ratio  is  probably  not  less  than  69.35  per  cent.,  as  compared  with 
70.39  per  cent.,  shown  in  the  above  table. 

Comparing  the  two  last  tables,  it  is  interesting  to  notice  that 
until  the  results  of  the  epidemic  began  to  be  felt,  the  year  1918 
was  quite  favorable.  At  the  end  of  September  the  actual  cost  of 
insurance  was  only  63.27  per  cent,  of  the  expected.  The  maximum 
effect  of  the  epidemic  was  felt  in  the  month  of  November,  and  for 
several  months  thereafter  there  Avas  a  steady  decrease  in  the  ratio 
of  actual  to  expected.  Eliminating  the  first  three  months  of  the 
current  year,  it  will  be  seen  that  the  mortality  for  the  six  months 
just  past  has  been  unusually  favorable.  This  is  interesting  in  view 
of  the  fear  that  has  been  expressed  that  the  mortality  from  the 
cardio-vascular-renal  diseases  may  be  unusually  heavy  due  to  the 
epidemic.  The  figures  for  the  past  six  months  do  not  indicate 
that  there  has  been  a  high  mortality  from  any  causes.  So  far  as 
the  possibility  of  a  recurrence  of  the  epidemic  is  concerned,  it  is 
interesting  to  notice  the  reports  from  the  principal  cities  in  the 
country,  furnished  through  the  Bureau  of  the  Census.  It  will  be 
found  that  while  the  deaths  from  influenza  in  1919  have  been 
perhaps  twice  what  they  were  in  1917,  they  have  for  some  weeks 
past  been  under  thirty  in  number,  and  on  the  other  hand  the 
deaths  from  pneumonia  have  been  very  much  less  than  they  were 
in  1917,  being  in  some  cases  only  half  or  less  than  half  of  the 
deaths  in  the  corresponding  period  two  years  ago. 

MK.  J.  F.  LITTLE : 

The  figures  submitted  in  this  paper  confirm  the  general  belief 
that  the  heaviest  incidence  of  the  recent  influenza  epidemic  was  at 
the  ages  of  maximum  physical  vigor — a  condition  for  which  no 
adequate  explanation  appears  to  be  as  yet  available. 

As  a  matter  of  interest,  I  have  taken  out  certain  figures  of  the 
Prudential  Insurance  Company,  which,  as  might  be  expected,  gen- 
erally confirm  the  author's  results,  but  at  the  same  time  show  some 
very  curious  differences.  In  the  table  on  page  494  are  given  the 
Industrial  and  the  Ordinary  (including  Intermediate)  rates  of 
mortality'  for  the  year  1917  and  1918,  together  with  the  excess  of 
the  1918  rates. 

As  in  the  case  of  the  Metropolitan  figures,  the  heaviest  excess  is 
found  in  each  department  at  age  group  25-29.  For  the  second 
heaviest  excess,  we  find  in  the  Industrial  department  9.2  at  ages 
30-'34  and  9.1  at  ages  20-24,  while  in  the  Ordinary  department 
the  figures  are  8.1  at  ages  30-34  and  9.0  at  ages  20-24.  In  the 
Prudential,  therefore,  the  second  heaviest  excess  is  found  at  ages 
20-24  while  in  the  case  of  the  Metropolitan  the  excess  at  ages  30- 
34  was  on  the  whole  greater  than  at  ages  20-24. 
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The  Prudential  Insurance  Company. 
Mortality  Per  1000  in  1917  md  in  1918. 


Industrial. 

Excess 
Mortality 

Ordinary. 

Excess 
Mortality 

1917. 

1918. 

of  1918. 

1917. 

1918. 

of  1918. 

2-  4 

9.0 

14.2 

5.2 







5-9 

3.1 

4.6 

1.5 

— 

— 

— 

10-14  

2.3 

3.9 

1.6 

1.0 

3.9 

2.9 

15-19  

4.1 

8.8 

4.7 

3.1 

7.8 

4.7 

20-24  

6.0 

15.1 

9.1 

3.5 

12.5 

9.0 

25-29  

7.0 

18.6 

11.6 

3.8 

14.2 

10.4 

30-34  

8.7 

17.9 

9.2 

3.9 

12.0 

8.1 

35-39 

11.2 

15.6 

4.4 

4.3 

9.0 

4.7 

40-44  

13.8 

15.6 

1.8 

5.5 

8.5 

3.0 

45-49 

17.5 

17.9 

.4 

7.4 

9.2 

1.8 

50-54 

22.3 

22.0 

.3 

13.2 

11.3 

1.9 

55-59  

30.2 

29.1 

1.1 

19.5 

16.8 

2.7 

60-64  

42.9 

41.7 

1.2 

36.9 

26.9 

10.0 

65-69  

62.0 

60.4 

1.6 

42.3 

45.3 

3.0 

70-74 

89.1 

89.2 

.1 

64.9 

79.3 

14.4 

75-79  

130.0 

123.4 

6.6 

127.1 

93.4 

83.7 

80-84  

168.4 

175.8 

7.4 

168.3 

87.6 

80.7 

85-89  

266.8 

244.2 

22.6 

— 

879.3 

879.3 

90-94  

182.8 

346.3 

163.5 

— 

— 

— 

95-99  

— 

— 

'    — 

— 

— 

— 

11.0 

15.8 

4.8 

7.4 

12.0 

4.6 

Figures  in  italics  denote  negative  quantities. 


It  will  be  observed  that  the  Prudential  figures  for  the  two 
departments  indicate  that  the  Industrial  department  suffered  little 
more  than  the  Ordinary  from  the  epidemic,  while  the  Metropolitan 
figures  show  a  wide  divergence.  I  think  this  must  be  due  to  more 
of  the  actual  Ordinarj^  claims  of  the  year  1918  having  been  in- 
cluded in  the  statistics  presented  in  the  case  of  the  Prudential. 
At  the  end  of  1918  the  Prudential  found  that  unpaid  Ordinary 
claims  showed  an  increase  very  much  in  excess  of  the  large  jump 
shown  by  the  Industrial  claims.  This  was  to  be  expected,  as  In- 
dustrial claims  are  settled  more  promptly  than  Ordinary  claims. 
It  would  seem  that,  owing  to  the  later  presentation  on  the  average 
of  Ordinary  claims,  in  the  Metropolitan  Figures,  the  results  have 
been  considerably  affected  by  a  larger  proportion  of  the  deaths  of 
1918  not  having  been  taken  into  account  in  the  Ordinary  than  in 
the  Industrial  department.  This  suggestion  receives  confirmation 
from  the  fact  that  while  the  excess  Industrial  mortalit}^  in  the 
Prudential  agrees  roughly  with  that  of  the  Metropolitan,  the 
Ordinary  figures,  as  presented,  show  a  much  smaller  excess  in  the 
Metropolitan.  Although  Intermediate  business  is  included  in  the 
Ordinary  department  in  the  case  of  the  Prudential,  no  sensible 
part  of  the  difference  between  the  two  sets  of  figures  can  be  due  to 
this  cause. 
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It  may  be  of  interest  to  mention  that,  taking  the  full  period  of 
the  epidemic — approximately  covering  the  six  months  from  Oc- 
tober, 1918,  to  March,  1919,  inclusive — the  burden  of  excess  claims 
on  the  Prudential's  Ordinary  department  was  unquestionably 
heavier  than  on  the  Industrial,  probably  to  the  extent  of  about  ten 
per  cent. 

A  study  of  the  two  sets  of  Industrial  figures  brings  to  light  the 
very  curious  fact  that  the  incidence  of  the  disease  was  decidedly 
earlier  in  life  in  the  case  of  the  Prudential  than  in  that  of  the 
Metropolitan.  As  the  Prudential  figures  for  ages  2-4  are  grouped 
it  is  not  feasible  to  state  in  which  company  the  greater  excess  was 
experienced  at  these  ages,  though  it  is  probable  that  for  this  group 
the  Metropolitan  had  the  worse  experience.  For  ages  5-9,  again, 
definite  comparison  is  impossible,  but  at  the  next  age  group,  10-14, 
the  Prudential  excess  was  clearly  the  greater.  This  condition 
persists  up  to  ages  30-34  where  the  excess  is  the  same  for  both 
companies,  while  at  all  higher  ages  up  to  50-54,  which  marks  the 
extreme  limit  of  excess  mortality,  the  Metropolitan  excess  was  the 
greater.     The  following  table  brings  out  the  matter  clearly : 

Excess  of  1918  over  1917  Mortality  Kates  Per  10,000. 

Ages.                                              Metropolitan.  Prudential. 

10-14 13  16 

15-19 36  47 

20-24 77  91 

25-29 106  116 

30-34 92  92 

35-39 49  44 

40-44 27  18 

45-49 10  4 

50-54 4  —     3 

It  would  be  interesting  to  know  the  cause  of  this  very  odd-look- 
ing result. 

On  page  141,  a  statement  is  made  that  the  excess  deaths  among 
colored  risks  were  only  about  half  those  among  whites,  but  the 
table  indicates  that  this  was  true  only  for  age-group  25-29,  while 
the  other  age-groups  showed  very  much  smaller  differences. 

On  page  144,  it  is  stated  that  the  total  number  of  deaths  from 
influenza  and  pneumonia  in  the  last  quarter  of  1918  was  52,270, 
or  at  the  rate  of  17.52  per  1,000  per  annum.  As  the  epidemic 
affected  only  the  last  quarter  of  1918,  the  statement  is  made  that 
the  excess  deaths  were  equal  to  4.4  per  1,000,  but  this  does  not  allow 
for  the  normal  death  rate  from  these  diseases  which  would  prob- 
ably be  close  to  .3  or  .4  per  1,000.  This  accounts  for  part  of  the 
difference  between  the  4.4  per  1,000  due  to  pneumonia  and  influ- 
enza and  the  actual  excess  mortality  of  3.5  per  1,000,  the  balance 
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being  due  to  the  cause  given  by  the  authors,  namely,  the  unusually 
low  mortality  experienced  during  the  first  nine  months  of  1918. 

MK.    EEANKLIN   B.    MEAD: 

In  the  paper  by  Messrs.  Craig  and  Dublin  on  the  influenza  epi- 
demic of  1918,  as  well  as  in  that  of  Mr.  Eose  on  "Things  to  be 
Considered,"  reference  is  made  to  previous  epidemics. 

Mr.  Eose  in  particular  refers  to  the  fact  that  medical  opinion 
seems  inclined  to  expect,  because  of  the  influenza  epidemic,  a 
heavier  mortality  than  normal  for  several  years  to  come,  that  such 
is  said  to  have  been  the  experience  following  past  epidemics  owing 
both  to  occasional  recurrences  and  successive  waves  and  because  of 
weakened  vitality  of  those  who  had  had  the  disease. 

In  view  of  these  references  and  inasmuch  as  no  one  appears  as 
yet  to  have  presented  publicly  a  study  of  the  effects  of  the  epidemic 
of  30  years  ago  on  the  mortality  of  life  insurance  companies,  it  may 
be  interesting  to  tabulate  and  record  herewith  the  crude  claim 
rates  according  to  the  mean  amount  at  risk  of  the  twenty-five  com- 
panies doing  exclusively  an  Ordinary  business  at  that  time  and 
having  throughout  the  period  covered,  at  least  ten  millions  of 
insurance  in  force. 

The  Ordinary  companies  embraced  in  this  experience  are  as 
follows : 

Aetna  Travelers 

Berkshire  Union  Central 

Connecticut  Mutual  Union  Mutual 

Equitable  Union  States 

Fidelity  Mutual  Washington 

Germania  Michigan  Mutual 

Home  Mutual  Benefit 

Manhattan  Mutual 

Massachusetts  Mutual  National 

Penn  Mutual  New  England  Mutual 

Phoenix  Mutual  New  York 

Provident  Life  and  Trust  Northwestern  Mutual 
State  Mutual 

The  period  was  taken  in  the  above  table  for  the  few  years  pre- 
ceding the  epidemic  and  for  the  period  of  the  epidemic  itself,  as 
well  as  the  few  years  immediately  succeeding  the  epidemic.  It 
will  be  noticed  that  during  the  ten-year  period  the  combined  mor- 
tality was  highest  in  1887,  before  the  epidemic,  and  that  the  three 
years  showing  the  lowest  mortality  were  1891,  one  of  the  years 
of  the  epidemic,  and  the  years  1894  and  1895  succeeding  the  epi- 
demic. In  fact,  with  the  exception  of  1892,  each  of  tlie  years  of 
the  quinquennium  beginning  1891  shows  a  lower  mortality  than 
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TABLE   I.   . 

Crude  Anntjal  Claim  Eate  (Ratio  of  Claims  Paid  to  Mean  Amount  op 

Insurance  in  Force)  of  Twenty-five  American  Companies,  Doing 

Exclusively  Ordinary  Business,  for  the  Years  as  Specified. 


Mean  Amt.  of  Ins.  !n 


Claims  Paid. 


Rate  ot  Claims 
(2)  -;-  (1). 


1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 


(1) 
$2,091,126,000 
2,311,326,000 
2,575,302,000 
2,904,155,000 
3,280,398,000 
3,636,990,000 
3,972,341,000 
4,293,910,000 
4,510,852,000 
4,635,033,000 


(2) 
$28,158,000 
32,369,000 
35,784,000 
38,447,000 
43,105,000 
46,395,000 
53,292,000 
54,918,000 
56,983,000 
58,918,000 


(3) 
.013465 
.014005 
.013895 
.013230 
.013140 
.012756 
.013416 
.012790 
.012032 
.012711 


during  any  of  the  years  of  the  preceding  quinquennium.  This 
demonstrates  conclusively  that  the  mortality  during  the  preceding 
epidemic  had  no  adverse  influence  whatever  upon  the  general  mor- 
tality of  the  companies,  although  we  have  frequently  heard  state- 
ments made  from  time  to  time  even  by  insurance  executives  that 
such  was  the  case. 

TABLE  II. 

Annual  Claim  Rate  (Ratio  of  Claims  Paid  to  Mean  Amount  of  Insur- 
ance IN  Force)  of  the  Industrial  Companies:  the  Metropolitan, 
Prudential,  and  John  Hancock. 


Year. 

Mean  Amt.  of  Ins.  in       .   „  .^ 
Force.         Claims  Paid. 

Rate  of  Claims. 

1886 

$184,445,000 
239,233,000 
290,588,000 
341,977,000 
400,207,000 
455,703,000 
532,058,000 
627,761,000 
748,324,000 
845,293,000 

$2,465,000 
3,308,000 
4,119,000 
4,965,000 
6,206,000 
7,419,000 
8,421,000 
9,544,000 
10,151,000 
11,852,000 

.013364 
.013828 
.014175 
.014519 
.015507 
.016280 
.015827 
.015203 
.013565 
.014021 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

It  will  be  observed  that  apparently  industrial  companies  were 
adversely  affected  during  the  years  1890  to  1893  inclusive,  and  that 
the  mortality  apparently  goes  back  to  normal  by  1894  and  1895, 
although  the  mortality  may  have  been  favorably  influenced  during 
those  years  by  an  increased  amount  of  new  business. 

By  referring  to  Table  I,  however,  it  will  be  seen  that  the  ratios 
do  not  seem  to  have  been  affected  by  an  undue  amount  of  new 
business  as  there  seems  to  have  been  a  decreased  amount  of  new 
32 
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business  beginning  with  1891,  no  doubt  due  to  the  poor  financial 
condition  of  the  country. 

The  figures  relating  to  the  Ordinary  companies  are  particularly 
reassuring.  In  the  first  place,  it  is  now  generally  conceded  that 
even  if  there  is  a  recurrence  of  the  influenza,  it  will  be  of  a  much 
milder  type.  Consequently,  in  view  of  the  above  statistics,  it  is 
quite  probable  that  it  will  not  influence  unfavorably  the  mortality 
of  the  companies,  particularly  Ordinary  companies.  In  the  next 
place,  the  statistics  would  seem  to  indicate  that  we  need  expect 
little,  if  any,  increase  in  mortality  due  to  the  sequelae  of  the 
epidemic  of  last  winter. 

As  for  our  own  company,  it  appears  that  we  have  so  far  had  only 
one  or  two  death  claims  which  could  be  traced  as  resulting  from 
sequelae  of  an  attack  of  influenza.  In  addition  to  this,  we  have 
had  one  disability  claim  due  to  a  condition  arising  from  an  attack 
of  influenza. 

It  would  be  interesting  to  have  expressions  from  those  connected 
with  other  companies  as  to  whether  they  have  noticed  any  indica- 
tion of  an  undue  amount  of  claims  due  to  sequelae  of  the  epidemic 
of  last  winter. 

(OKAL  DISCUSSION.) 
THE  PRESIDENT : 

Mr.  Papps  has  submitted  a  table  showing  the  mortality  by 
months.  What  interested  me  most  was  the  mortality  during  the 
current  year,  1919.  Mr.  Fitzgerald,  of  tlie  State  Mutual,  sent  to 
me  his  figures  some  few  months  ago,  regarding  1919,  and  I  was 
amazed  to  find  how  the  fluctuations  from  month  to  month  in  the 
State  Mutual  agreed  with  those  in  the  Home.  The  general  agree- 
ment was  almost  uncanny.  We  all  expect  that  in  relatively  small 
companies  there  will  be  an  element  of  accidental  fluctuation,  yet 
we  find  that  in  January  we  had  a  very  high  mortality,  in  February 
it  was  a  little  better  (partly  because  of  February  being  a  short 
month),  in  March  again  we  had  a  higher  rate,  and  then  we  had  a 
pretty  general  decline  until  August,  when  we  had  a  low  rate  in  both 
companies,  with  a  slight  increase  in  September.  I  find  very  simi- 
lar figures  given  by  Mr.  Papps,  where  in  January  he  gives  127  per 
cent.,  in  February,  119  per  cent. — according  to  the  way  we  compute 
that  month  it  would  be  about  109  per  cent.,  because  we  have  iiiree 
days  less, — in  March,  79  per  cent.,  in  April,  59  per  cent.,  in  June, 
50  per  cent.,  in  July,  50  per  cent.,  in  August,  37  per  cent.,  and  in 
September,  56  per  cent.  It  seems  strange  to  me  that  relatively 
small  companies  should  have  that  amazing  harmony  in  mortality 
month  by  month. 
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mr,  james  d.  craig: 
(author's  review  of  discussion.) 

I  have  not  very  much  to  say,  Mr.  President,  except  to  thank  tlie 
gentlemen  for  their  discussion.  Mr.  Little,  in  the  influenza  ex- 
perience of  the  Prudential  shows  no  such  dift'erence  between  the 
Ordinary  and  the  Industrial  mortality,  as  that  sho^vn  by  the 
Metropolitan.  Why  this  is,  we  do  not  know,  unless  perchance  it  is 
on  account  of  a  different  distribution  of  business.  Normally  we 
might  have  expected  the  Ordinary  to  appear  closer  to  the  Industrial 
on  account  of  the  way  the  figures  were  prepared.  All  claims  in 
the  Ordinary  received  for  the  first  three  months  of  this  year  were 
included  when  death  occurred  last  year.  In  the  Industrial,  the 
claims  of  only  one  month  were  included.  The  figures  of  Mr.  Papps 
in  general  correspond  with  the  Metropolitan's  Ordinary  experience 
for  the  current  year.  "We  have  had  one  condition  which  we  could 
not  explain,  namely,  that  commencing  in  April  we  have  been  pay- 
ing less  money  in  dollars  and  cents  on  death  claims,  week  by  week, 
regularly,  in  the  Industrial  than  in  the  corresponding  period  last 
year,  but  in  the  Ordinary  we  have  been  paying  correspondingly 
more.  In  the  last  few  months  the  death  rate  has  fallen,  but  the 
amount  seems  to  remain  high.  This  may  be  due  to  the  age  dis- 
tribution. It  cannot  be  due  to  new  issues  as  the  increase  in  busi- 
ness has  been  material,  in  both  branches. 

Mr.  Perrin  calls  attention  to  the  apparent  inconsistency  in 
having  the  negroes  show  relatively  smaller  mortality  increases, 
when  the  rest  of  the  paper  indicates  that  the  increase  is  conditioned 
upon  economic  conditions.  It  is  interesting,  though,  to  note  that 
he  gives  an  illustration  of  conditions  in  Philadelphia  which  seems 
to  prove  this  very  thing,  although  he  says  that  owing  to  the  ap- 
proximate nature  of  the  estimates,  there  is  reason  to  doubt  the 
reliability  of  this  result.  There  may  be,  but  it  bears  out  our  actual 
experience. 

All  experiences  presented  seem  to  bear  out  the  interesting  fact 
which  we  observed,  that  the  mortality  at  the  higher  ages  in  1918 
was  lower  than  in  1917.  Mr.  Perrin  refers  to  the  graph  from  the 
Industrial  experience,  and  then  gives  one  from  Keports  of  the 
Bureau  of  the  Census  which  we  referred  to.  In  the  paper  we  made 
mention  of  that,  and  stated  that  it  was  clear  New  York  and 
Philadelphia  were  affected  at  approximately  the  same  time,  but  the 
New  York  date  for  the  maximum  point  was  retarded  because  of  the 
slower  development  of  the  disease  in  that  city.  There  is  a  para- 
graph in  the  paper  dealing  with  that  very  subject. 
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Pensions  for  Public  School  Teachers.      Clyde   Furst  and   I.   L. 
Kandel.     Bulletin  Number  Twelve  of  the  Carnegie  Founda- 
tion for  the  Advancement  of  Teaching.     New  York,   1918. 
Pp.  xi  +  85. 
This  Bulletin  is  a  report  of  the  Committee  on  Salaries,  Tenure 
and  Pensions  appointed  by  the  National  Education  Association. 
It  seems  to  be  intended  particularly  for  distribution  among  teach- 
ers, with  the  idea  of  promoting  a  better  understanding  of  the  true 
nature  of  pensions  and  of  the  principles  which  must  be  observed  in 
the  establishment  of  a  sound  pension  system.     The  need  for  wide 
circulation  of  a  report  of  this  nature  is  made  apparent  by  the  condi- 
tions that  are  revealed. 

The  report  opens  with  a  discussion  of  the  social  philosophy  of 
pensions  in  general.  The  advantages  of  contributory  over  non- 
contributory  pensions  are  pointed  out,  likewise  the  desirability  of 
compulsory  as  compared  with  voluntary  systems.  The  age  of  re- 
tirement is  discussed  and  little  sympathy  is  expressed  witli  the 
plan  which  permits  retirement  based  only  on  length  of  service, 
under  which  an  employee  may  retire  at  a  comparatively  early  age 
when  he  is  at  the  height  of  his  efficiency.  The  financing  of  pension 
systems  is  intelligently  discussed  and  the  virtual  necessity  of  the 
reserve  plan,  as  compared  with  the  cash  disbursement  plan,  is  in- 
sisted upon,  and  along  with  it,  the  necessity  for  periodical  actuarial 
examinations. 

This  discussion  is  followed  by  a  painstaking  study  of  the  present 
status  of  teachers'  pensions  in  European  countries  and  in  the  vari- 
ous states  and  cities  in  the  United  States.  Despite  the  warnings 
of  the  past  few  years,  teachers'  pension  systems  in  this  country  are 
still  woefully  lacking  in  scientific  attributes.  The  authors  state 
that  ynth  the  exception  of  the  systems  of  the  States  of  Massa- 
chusetts and  Connecticut,  and  of  the  City  of  Erie,  Pennsylvania, 
which  fall  into  one  group,  and  of  the  State  of  Pennsylvania  and 
of  the  City  of  New  York,  which  form  anotlier,  no  serious  attempts 
seem  to  have  been  made  to  look  ahead  and  to  ensure  security  for  the 
future  by  the  employment  of  a  sound  and  scientific  basis.     The 
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report  contains  a  carefully  prepared  schedule  giving  the  principal 
facts  regarding  teachers'  pension  systems  in  the  various  states  and 
cities,  showing  in  tabular  form  the  facts  for  each  system  regard- 
ing such  matters  as  date  of  establishment,  plan  of  administration, 
expenses,  membership,  source  of  funds,  contributions,  average 
salar}'-,  retiring  allowances,  disability  allowances  and  refunds. 

The  views  of  the  authors  are  put  in  concrete  form  by  including 
in  the  report  a  suggested  system  of  retiring  allowances  for  teach- 
ers in  the  public  schools  of  Vermont. 

Mortality  Statistics  of  Insured  Wage-Earnei's  and  their  Families. 
Louis  I.  Dublin,  Ph.D.,  -vvith  the  collaboration  of  Edwin  W. 
Kopf  and  George  H.  Van  Buren.  Published  by  the  Metro- 
politan Life  Insurance  Company,  New  York,  1919.  Pp.  viii 
+  397. 

This  volume  constitutes  an  important  addition  to  the  literature 
of  vital  statistics.  It  makes  public  the  mortality  experience,  dur- 
ing the  six  years  1911  to  1916  inclusive,  among  the  premium- 
paying  policy-holders  of  the  Metropolitan  Life  Insurance  Company 
in  its  Industrial  Department,  and  is  offered  by  the  company  as  a 
contribution  to  the  public  health  movement  in  the  United  States 
and  Canada.  Because  these  policy-holders  are  drawn  so  largely 
from  the  industrial  classes,  the  results  are  believed  by  the  authors 
to  be  fairly  representative  of  the  mortality  of  the  wage-earning 
population  of  the  two  countries.  The  investigation  is  primarily 
a  study  of  the  causes  of  death  among  these  people. 

The  vast  amount  of  data  used  is  revealed  by  the  statement  that 
the  experience  includes  53,796,547  years  of  life  and  635,449  deaths. 
The  experience  includes  both  males  and  females,  white  and  colored, 
with  each  race-  and  sex-group  large  enough  to  give  trustworthy 
results.  Ages  from  one  upward  are  represented.  The  exposures 
were  computed  from  the  company's  actuarial  classification  registers, 
while  the  claim  data  were  transferred  from  the  claim  papers  to 
Hollerith  cards,  which  were  sorted  and  tabulated  mechanically. 

Interesting  comparisons  are  given  of  mortality  by  sex  and  race. 
The  mortality  among  males  is  shown  to  be  higher  than  among 
females,  especially  around  middle  age,  the  only  exception  being 
among  young  colored  lives.  The  excess  of  colored  mortality  over 
white,  already  so  well  known,  is  once  more  demonstrated  through- 
out the  table.     At  age  group  15-19,  males,  the  colored  mortality  is 
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248  per  cent,  of  the  white,  while  for  females  it  is  317  per  cent.     As 
old  age  comes  on  the  colored  mortality  approaches  the  white. 

Another  interesting  tabulation  gives  the  mortality  of  the  com-«» 
pany  for  each  of  the  years  1911-1916  singly,  by  race  and  sex,  and 
shows  that  the  aggregate  rate  of  mortality  declined  from  12.53  per 
1,000  in  1911  to  11.68  in  1916.  The  improvement  was  principally 
among  white  lives;  colored  lives  showed  very  little  change.  The 
death  rates  in  the  company's  experience  are  also  compared  with 
death  rates  specially  computed  from  United  States  census  returns 
for  the  Eegistration  Area  during  the  years  1910-1915,  and  the 
hazards  encountered  by  the  wage-earners  in  our  cities  are  indicated 
by  the  fact  that  for  practically  every  age-group  the  mortality  is 
heavier  in  the  insurance  experience,  the  excess  being  particularly 
marked  among  middle-aged  males.  Among  children  the  excess  is 
comparatively  small. 

Fifteen  out  of  the  seventeen  chapters  deal  with  specific  causes 
of  death.  The  classifications  were  made  according  to  the  "Inter- 
national List  of  Causes  of  Death"  adopted  by  the  United  States 
Census  Bureau.  When  the  cause  was  not  clearly  stated  in  the 
claim  papers,  supplementary  inquiries  were  addressed  to  the  attend- 
ing physican.  The  care  taken  to  insure  accuracy  of  classification 
is  indicated  by  the  fact  that  about  25,000  letters  were  received  from 
physicians  clarifying  obscure  causes. 

Entire  chapters  are  devoted  to  such  important  causes  of  death 
as  tuberculosis,  which  was  responsible  for  17.4  per  cent,  of  the 
total  deaths;  organic  diseases  of  the  heart,  11.9  per  cent.;  pneu- 
monia, 9.1  per  cent. ;  Bright's  disease,  8.2  per  cent. ;  external  causes, 
8  per  cent. ;  cancer,  5.9  per  cent. ;  and  cerebral  hemorrhage  and 
apoplexy,  5.8  per  cent.  Other  causes  are  given  such  space  as  their 
importance  or  special  interest  warrants.  For  the  more  important 
causes  the  death  rates  are  shown  according  to  race  and  sex,  by 
quinquennial  or  decennial  age  groups,  and  there  are  frequent  com- 
parisons with  data  calculated  from  United  States  census  returns. 
There  are  also  tabulations  of  the  individual  death  rates  for  each 
of  the  six  years  covered  by  the  investigation,  the  object  being  to 
ascertain  whether  the  trend  of  mortality  from  each  particular  cause 
was  upward  or  downward.  Notable  declines  are  shown  in  the 
death  rates  from  tuberculosis,  typhoid  fever,  and  communicable 
children's  diseases.     The  mortality  from  cancer,  contrary  to  the 
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belief  in  some  quarters,  shows  very  little  change.  Suicides  show 
an  encouraging  decrease. 

Some  striking  results,  which  might  not  have  been  anticipated, 
appear  in  the  comparisons  between  white  and  colored  mortality. 
Colored  children  under  15  years  of  age  show  mortality  rates  from 
tuberculosis  running  from  eight  to  eleven  times  the  rates  for  white 
children.  Colored  mortality  from  homicide,  among  males,  is 
nearly  ten  times,  and  among  females,  over  seven  times,  the  white 
mortality.  The  death  rate  from  malaria  is  eight  times  as  heavy 
among  colored  males,  and  twelve  times  as  heavy  among  colored 
females,  as  among  corresponding  white  lives.  Scarlet  fever,  on  the 
other  hand,  shows  for  white  Kves,  both  male  and  female,  a  mortality 
rate  four  times  as  heavy  as  for  colored  lives,  and  the  suicide  rate  is 
much  the  heavier  among  white  lives. 

The  chapter  on  external  causes  of  death  contains  a  wealth  of 
detail  and  will  be  of  interest  to  actuaries  concerned  with  double 
indemnity  or  other  accident  benefits.  It  must  be  remembered, 
however,  that  the  incidence  of  accident  mortality  may  be  quite  dif- 
ferent among  the  industrial  classes  from  that  among  the  body  of 
policy-holders  insured  under  contracts  of  ordinary  or  accident 
insurance. 

While  the  investigation  proper  was  carried  only  through  the  year 
1916,  a  supplementary  chapter  has  been  added  giving  the  signifi- 
cant facts,  so  far  as  available,  relative  to  the  company's  mortality 
experience  during  the  year  1917,  but  without  distinction  as  to 
color,  sex  or  age. 

American-Canadian  Mortality  Investigation,  1900-1915;  Vol.  II. 
Conducted  and  Published  by  the  Actuarial  Society  of  America 
with  the  Cooperation  of  the  American  Institute  of  Actuaries. 
New  York,  1919.     Pp.  185. 

The  second  volume  of  the  American-Canadian  Mortality  In- 
vestigation contains  the  results  of  an  investigation  into 

{a)  Mortality  according  to  plan  of  insurance, 

(&)  Mortality   according   to   habitat   in   the   United    States    and 

Canada, 
(c)   Mortality  under  policies  for  large  amounts,  and 
{d)   Mortality  by  causes  of  death. 
That  the  mortality  experienced  by  life  insurance  companies  has 
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some  definite  relationsliip  to  the  size  of  the  premium  per  thousand 
of  insurance  has  long  been  recognized  and  has  been  confirmed  by 
investigation  in  this  and  foreign  countries.  The  present  investiga- 
tion provides  further  confirmation,  but  shows  that  selection  by 
the  company  has  prevented  the  free  play  of  selection  against  it  by 
the  insured.  It  is  shown,  for  instance,  that  the  relative  mortality 
on  the  19-  and  20-Payment  Life  plans  is  12^  per  cent,  better  than 
on  the  Ordinary  Life  plan  and  slightly  better  than  on  the  19-  and 
20- Year  Endowment  plans.  The  reason  advanced  for  the  latter 
result  is  the  practice  among  companies  of  limiting  slightly  im- 
paired or  border-line  risks  to  endowment  insurance.  The  experi- 
ence on  Term  policies  during  the  term  period  is  as  favorable  as  the 
experience  on  Ordinary  Life  policies,  due  undoubtedly  to  the  strict 
selection  by  the  companies  in  the  acceptance  of  risks  for  Term 
insurance. 

For  the  purpose  of  investigating  the  mortality  according  to 
habitat  in  the  United  States,  the  48  States  of  the  Union,  the  Dis- 
trict of  Columbia  and  Alaska  were  divided  according  to  their 
geographical  situation  and  economic  conditions  into  ten  groups. 
The  group  of  States  that  showed  the  lowest  relative  mortality  was 
the  middle  West  agricultural-  group  consisting  of  Iowa,  Kansas, 
Minnesota,  Nebraska,  North  and  South  Dakota,  while  two  groups 
consisting  on  the  one  hand  of  Alabama,  Arkansas,  Louisiana  and 
Mississippi,  and  on  the  other  hand  Florida,  Georgia  and  South 
Carolina,  showed  the  highest. 

In  Canada,  the  group  of  Provinces  showing  the  lowest  mor- 
tality consisted  of  Manitoba,  Alberta  and  Saskatchewan,  while  the 
Province  of  Quebec  showed  the  highest  mortality,  due  undoubt- 
edly to  the  large  French-Canadian  population. 

The  investigation  into  the  mortality  under  policies  for  large 
amounts  is  divided  into  two  parts : 

(a)  Insurances  for  $50,000  or  more  on  individual  lives, 
(&)   Insurances  of  $100,000  or  more  on  individual  lives  taken  out 
in  amounts  of  at  least  $50,000  per  policy. 

Unfortunately,  the  amount  of  data  was  small,  so  that  no  definite 
conclusions  can  be  drawn  from  the  results  of  the  investigation,  but 
the  results  indicate,  as  was  to  be  expected,  a  higher  mortality 
among  large  policies  than  the  average  mortality  of  the  companies 
for  policies  of  all  amounts. 
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The  deaths  by  cause  are  tabulated  in  two  ways: 

(1)  The  percentage  from   each  cause  to  total   deaths   from   all 

causes,  and 

(2)  The  death  rate  from  each  cause  per  10,000  exposed  to  risk. 
The  tables  show  among  other  things  that  there  was  a  markedly 

higher  death  rate  among  Americans  than  among  Canadians  from 
such  degenerative  diseases  as  apoplexy,  heart  disease  and  nephritis, 
and  that  the  death  rate  from  accident  increased  with  increase  in 
age,  but  decreased  with  duration  of  policy. 

Vital  Statistics:  An  Introduction  to  the  Science  of  Demography. 
George  Chandler  Whipple.  New  York:  John  Wiley  &  Sons, 
1919.    Pp.  xii  +  ol7. 

Health  officers  in  this  country  and  other  persons  interested  have 
up  to  the  present  year  been  handicapped  by  the  lack  of  a  suitable 
treatise  covering  in  an  elementary  way  the  subject  of  vital  statistics 
in  the  United  States.  Dr.  Newsholme's  classic  work  naturally  gives 
first  consideration  to  British  conditions,  is  now  out  of  print  and  not 
easy  to  obtain,  and  twenty  years  have  elapsed  since  its  last  revision. 
To  fill  the  need  that  has  been  so  apparent.  Professor  AVhipple  has 
written  this  new  book,  which  not  only  covers  most  of  the  funda- 
mental principles  set  forth  in  Dr.  Kewsholme's  work,  but  adds  the 
principal  developments  of  recent  years,  and  while  not  forgetting 
other  countries,  gives  particular  attention  to  conditions  in  the 
United  States. 

The  opening  chapter  deals  with  a  general  discussion  of  the  sub- 
ject of  demography,  which  is  described  as  "the  science  of  human 
generation,  growth,  decay  and  death  as  studied  by  statistical  meth- 
ods." The  next  two  chapters  treat  of  the  elementary  methods  of 
statistics  generally,  one  dealing  with  arithmetical  processes,  and 
the  other  with  graphic  presentation.  Following  these  introductory 
chapters.  Professor  Whipple  turns  to  vital  statistics  proper  and  takes 
up  in  turn  the  subjects  of  enumeration  and  registration,  popu- 
lation in  its  various  subdivisions,  general  death  rates,  birth  rates 
and  marriage  rates,  then  proceeds  to  the  consideration  of  specific 
death  rates  according  to  age,  race,  sex,  nationality,  cause  of  death 
and  other  classifications.  The  various  diseases  are  considered  in 
their  relation  to  both  morbidity  and  mortality,  and  as  affected  by 
different  conditions,  and  for  the  assistance  of  health  officers  and 
other  readers,  there  is  a  reproduction  of  the  International  List  of 
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Causes  of  Death  and  the  Index  to  Occupations  published  by  the 
Census  Bureau.  These  chapters  not  only  deal  with  the  underl}'ing 
principles  to  be  remembered  in  conducting  or  interpreting  statistical 
investigations,  and  the  practical  application  of  these  principles,  but 
present  many  tables  designed  to  show  the  outstanding  facts  that 
have  so  far  been  determined  in  each  of  the  fields  discussed. 

The  concluding  chapters  consist  of  discussions  of  Probability, 
Correlation,  Life  Tables,  and  a  "Commencement  Chapter"  which 
deals  with  a  variet}'^  of  subjects.  In  the  first  two  of  these  chapters, 
the  author  endeavors  to  give  a  general  idea  of  such  conceptions  as 
frequency  curves,  probable  error,  and  the  coefficient  of  correlation, 
and  while  this  discussion  may  be  needed  to  make  the  book  complete, 
its  practical  utility  is  problematical.  Without  a  knowledge  of  the 
fundamental  mathematics  involved,  any  attempt  to  make  actual  use 
of  these  advanced  conceptions  must  be  undertaken  with  extreme 
caution.  The  chapter  on  Life  Tables  is  short  and  necessarily  deals 
with  the  subject  in  a  very  elementary  way.  Occasional  inaccuracies 
have  crept  into  the  chapters  on  Probabilities  and  Life  Tables.  The 
health  officer  may  not  be  disturbed  by  the  statement  that  "the 
chance  of  dying  within  one  year  at  any  age  is  nothing  else  than  our 
old  friend  the  specific  death  rate  for  the  given  age";  the  actuary, 
however,  would  have  liked  to  see  some  distinction  made  between 
these  two  closely  related,  yet  different,  ratios. 

The  book  closes  with  appendices  consisting  of  a  bibliography, 
model  state  laws  for  morbidity  reports  and  for  the  registration  of 
births  and  deaths,  and  a  short  table  of  logarithms. 

The  need  for  careful  analysis  is  emphasized  throughout  the  book, 
and  the  lesson  which  the  author  strives  to  drive  home  is  "  that  the 
vital  statistician  must  train  himself  to  analyze  his  statistics;  to  be 
specific ;  to  think  first  what  kind  of  facts  he  needs  in  order  to  answer 
a  specific  question  and  then  go  after  them,  remembering  that  a 
small  number  of  well-directed  statistics  are  worth  more  than  vast 
numbers  of  general  statistics,  piled  together  without  regard  to  in- 
ternal differences  which  may  make  them  worthless."  There  are 
frequent  warnings  against  the  dangers  of  what  is  termed  "con- 
cealed classification,"  as  exemplified  by  the  influence  of  age  when 
we  compare  the  mortalit}^  of  bank  presidents  and  newsboys. 

Professor  Whipple's  book  fills  a  long  felt  want  and  will  be  of 
great  assistance  to  health  officers.  By  making  their  task  easier,  it 
should  stimulate  their  interest  in  tlie  study  of  vital  statistics.    The 
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book  is  written  in  easy  conversational  style  and  will  appeal  to  many 
persons,  besides  health  officers,  who  are  interested  in  the  subject. 

The  War  with  Germany:  A  Statistical  Summary.  Colonel  Leonard 
P.  Ayres.  Published  by  the  War  Department,  Washington, 
D.  C,  1919.    Pp.  154. 

In  response  to  a  request  from  the  Secretary  of  War,  Colonel 
Ayres,  who  is  Chief  of  the  Statistics  Branch  of  the  General  Staff, 
prepared  this  statistical  report  setting  forth  some  of  the  leading 
facts  and  figures  relating  to  the  military  preparation  and  action  of 
the  United  States  in  the  recent  war.  The  first  edition  appeared 
about  the  beginning  of  June,  and  the  second  edition  brings  the 
figures  down  to  August  1,  1919. 

The  report  gives  a  comprehensive  view  of  the  growth  of  the  Amer- 
ican army  with  the  progress  of  the  war,  the  training  of  men  and 
officers,  transportation  of  troops  overseas  and  home  again,  supply  of 
food,  clothing,  arms  and  ammunition,  airplanes,  etc.,  with  the  at- 
tendant expenditures,  and  briefly  reviews  the  military  operations 
and  the  health  and  casualties  of  the  Army. 

It  is  the  chapter  on  "Health  and  Casualties"  that  directly  in- 
terests the  actuary.  It  is  stated  that  the  number  of  men  serving  in 
the  United  States  Army  alone  during  the  war  was  about  4,000,000 ; 
including  the  Navy,  Marine  Corps  and  other  services,  about  4,- 
800,000.  The  number  of  soldiers  who  reached  France  was  2,084,000, 
of  whom  1,390,000  saw  active  service  at  the  front.  The  number  of 
lives  lost  in  the  Army  and  Navy  from  the  declaration  of  war  to  July 
1,  1919,  from  all  causes  was  125,500,  of  which  115,660  were  in  the 
Army,  including  marines  attached  thereto.  Of  these  115,660 
deaths,  36,050  occurred  in  the  United  States  and  79,610  among 
the  Expeditionary  Forces.  Subdivided  according  to  cause  of  death, 
the  battle  deaths  were  50,280,  those  from  disease  57,460  (of  which 
three-fifths  occurred  in  the  United  States)  and  those  from  other 
causes,  including  accident,  7,920.  Among  the  Expeditionary  Forces 
the  battle  losses  were  more  than  twice  as  gTeat  as  the  deaths  from 
disease.  The  death  rate  from  disease  would  have  been  much  lower 
had  it  not  been  for  the  influenza-  pandemic,  which  Colonel  Ayres 
estimates  was  responsible  for  about  25,000  deaths  in  the  United 
States  Army  at  home  and  abroad.  Up  to  September  14,  1918,  the 
death  rate  in  the  Army  from  disease,  for  the  period  of  the  war, 
had  been  only  about  5  per  year  for  each  1,000  men. 
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As  in  other  wars,  the  mortality  rate  among  the  officers  was 
heavier  than  among  the  men.  The  Infantry  and  Machine  Gun 
units  were  the  heaviest  suiferers,  with  battle  deaths,  among  those 
who  reached  France,  of  80.5  per  1,000  for  the  officers  and  51.7  for 
the  men.  In  the  Air  Service  the  rate  was  33.3  among  officers,  and 
only  .6  among  the  men,  who  did  little  flying.  Then  followed  the 
Engineer  Corps,  with  a  rate  of  11.5  for  officers  and  6.5  for  men,  the 
Tank  Corps,  with  11.5  for  officers  and  5.4  for  men.  Artillery,  with 
8.1  for  officers  and  5.6  for  men,  and  the  Signal  Corps,  with  3.8  for 
officers  and  7.8  for  men.  In  other  branches  the  battle  deaths 
were  comparatively  low. 

In  contrast  with  the  comparatively  low  mortality  rates  of  the 
American  forces.  Colonel  Ayres  broadly  states  that  among  the  other 
great  nations  in  the  war,  between  20  and  35  in  each  100  called  to 
the  colors  were  killed,  or  died,  although  he  gives  no  basis  for  these 
figures.  The  war  is  designated  as  the  bloodiest  ever  fought,  with 
more  battle  deaths  than  the  total  deaths  in  all  wars  for  more  than 
100  years  previous.  The  battle  deaths  in  the  late  war  are  estimated 
at  7,500,000,  of  which  Eussia  contributed  1,700,000,  Germany  1,- 
600,000,  France  1,385,300,  Great  Britain  900,000  and  Austria 
800,000.  No  estimate  is  given  of  the  total  war  deaths  including 
those  from  disease.  Neither  is  there  any  comparison  of  the  num- 
ber of  men  in  the  service  of  the  different  countries.  It  is  stated  that 
such  a  comparison,  on  a  fair  basis,  would  be  difficult  at  present  be- 
cause of  the  diverse  military  policies  of  the  different  nations.  In 
some  countries  the  making  of  munitions,  and  even  work  on  the 
farms  and  the  railroads,  was  made  a  part  of  the  army  program  and 
done  by  men  on  the  army  rolls,  while  the  policy  of  the  United  States 
was  to  have  such  work  done  by  civilians. 
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Obituary. 

John  Maynaed  Emery 
Born,  April  5,  1864.  Died,  June  12,  1919. 


John  Bodine  Lunger 
Born,  August  2,  1855.  Died,  August  20,  1919. 
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JOHN  MAYNAED  EMEEY. 

John  M.  Emery,  M.D.,  was  born  m  Flint,  Mich.,  August  2,  1855, 
and  died  August  20,  1919.  He  received  his  early  education  in  the 
public  schools  and  in  the  University  of  Michigan,  graduating  in 
medicine  in  June,  1876.  He  was  admitted  to  practice,  but  becom- 
ing interested  in  technical  actuarial  subjects,  abandoned  it  to  be- 
come associate  actuary  of  the  Security  Trust  and  Life  Insurance 
Company,  newly  organized  in  Philadelphia  in  the  early  nineties 
to  insure  underaverage  lives  by  means  of  a  diminishing  lien.  He 
resigned  to  become  actuary  of  the  American  Union  Life  Insurance 
Company  of  New  York,  continuing  in  that  capacity  until  its 
failure.  He  then  organized  an  "old  line  fraternal  order,"  The 
Fellowship  of  Solidarity,  of  which  he  became  secretary;  and  con- 
tinued in  this  capacity  and  in  general  actuarial  work  until  ap- 
pointed actuary  of  the  insurance  department  of  Iowa  in  1904.  He 
resigned  in  1905  to  become  actuary  of  the  Des  Moines  Life  Insur- 
ance Company,  which  office  he  held  until  its  reinsurance  in  1912, 
after  which  time  he  devoted  himself  to  consulting  actuarial  prac- 
tice at  Des  Moines.  He  organized,  during  the  last  two  years,  the 
Eeinsurance  Life  Company  of  America  of  which  he  became  presi- 
dent, retiring  from  that  position,  owing  to  failing  health,  and 
becoming  vice-president.  Its  success  in  securing  a  liberal  capital 
and  surplus  and  a  fine  volume  of  initial  business  was  largely  due 
to  his  efforts. 

He  was  highly  esteemed  by  all  who  knew  him  for  sturdy,  modest 
virtues,  kindliness,  fidelity  to  all  obligations  and  particularly  those 
of  family  or  friendship.  He  was  twice  married,  his  first  wife 
passing  away  after  a  very  long  period  of  ill  health  in  September, 
1910,  and  his  second  wife,  whom  he  married  in  March,  1914,  still 
surviving. 

Dr.  Emery  was  an  Associate  of  the  Actuarial  Society  of  America 
by  examination  and  a  Fellow  of  the  American  Institute  of  Actu- 
aries by  election. 
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JOHN  BODINE  LUNGEE. 

John  Bodine  Lunger,  a  charter  member  of  this  Society,  was 
bom  in  Asbury,  Warren  County,  New  Jersey,  April  5,  1864,  and 
died  suddenly  in  New  York  City,  June  12,  1919. 

Mr.  Lunger  received  his  preparatory  education  in  the  public 
schools,  and  at  the  Centenary  Collegiate  Institute  at  Hacketts- 
town,  N.  J. 

At  the  age  of  sixteen  he  entered  a  law  office  in  Newark,  N.  J., 
and  about  a  year  later  became  a  clerk  in  the  home  office  of  the 
Prudential  Insurance  Company.  He  became  greatly  interested  in 
statistical  and  actuarial  work,  and  spent  his  spare  time  studying 
actuarial  science  under  the  guidance  of  Mr.  David  Parks  Fackler. 
He  made  such  progress  that  he  was  appointed  actuary  of  the  com- 
pany when  only  about  nineteen  years  old  and  later  was  also  made 
manager  of  the  Ordinary  department,  the  establishment  of  which 
was  due  mainly  to  his  suggestion. 

In  1897  Mr.  Lunger  became  managing  actuary  of  the  New  York 
Life  Insurance  Company  and  while  with  this  company  traveled 
extensively  abroad,  being  engaged  in  the  solution  of  financial  and 
agency  as  well  as  actuarial  problems.  He  was  elected  vice-presi- 
dent of  the  Travelers  Insurance  Company  in  1902,  and  in  1912 
became  vice-president  of  the  Equitable  Life  Assurance  Society, 
which  position  he  held  at  the  time  of  his  death. 

Eor  a  number  of  years  Mr.  Lunger  was  an  active  worker  in  the 
Actuarial  Society  and  was  a  member  of  the  Council  from  May, 
1897,  to  May,  1899,  and  Treasurer  from  May,  1899,  to  May,  1901. 

Mr.  Lunger  probably  had  a  more  varied  insurance  experience 
than  any  other  man  prominent  in  the  insurance  world.  His 
knowledge  of  insurance  history  and  his  grasp  of  insurance  prin- 
ciples were  remarkable.  His  business  career  is  written  in  the 
records  of  the  companies  which  he  served.  Although  he  spent  his 
entire  business  life  in  one  calling,  his  interests  were  as  broad  as 
humanity  itself.  He  was  a  student  of  art  and  letters,  and  his 
addresses  on  economics  and  kindred  subjects  showed  depth  and 
research;  but,  perhaps  best  of  all,  he  was  great-hearted.  He  has 
left  behind  him  a  legion  of  friends — sincere  friends  who  will  long 
remem.ber  his  kindly  words  and  deeds,  and  will  sorely  miss  his 
genial  companionship. 
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Abstract  from  the  Minutes  of  the  Semi-axnual 
Meeting  of  the  Actuarial  Society  of  America, 
Held  in  New  York,  on  Thursday  and  Friday, 
October  23  and  24, 1919. 

Hotel  Astoe,  New  Yoek  City, 

October  2d,  1919. 
FIEST   DAY. 

The  day  was  devoted  to  a  joint  meeting  with  the  Association  of 
Life  Insurance  Medical  Directors.  This  meeting  was  called  to 
order  by  the  President  of  the  Actuarial  Society,  Henry  Moir,  at 
9  :30  o'clock,  A.  M. 

The  following  members  were  present: 


Alsop,  D.  G. 
Bagley,  W.  N. 
Blackadae,  a.  K. 
Blackadar,  W.  L. 
Breiby,  W. 
Buchanan,  J.  D, 
Cameeon,  W.  J. 
Cammack,  E.  E. 
Cann,  F.  E. 
Caepentee,  E.  V. 

COBUEN,    A. 
COOPEE,   J.    J. 

Craig,  J.  D. 
Ceaig,  J.  M. 
Daek,  T.  a. 
Davis,  M. 
Dawson,  M.  M. 
Facklee,  D.  p. 
Facklee,  E.  B. 
Fassel,  E.  G. 
Fitzgeeald,  C.  E. 
Gayloed,  W.  S. 
GiBB,  J.  B. 
GOEE,  J.  K. 
Geaham,  W.  J. 
Hall,  S.  S. 
Hallman,  M.  S. 
Hendeeson,  E. 
Howe,  L.  H. 


FELLOWS. 

Howell,  V. 
Huenergard,  a.  J,  C. 
Hunter,  A. 
Huntington,  E.  W. 
HuRD,  H.  G. 
hutcheson,  w.  a. 
Jackson,  C.  W. 

JOFFE,    S.   A. 

Johnston,  F.  H. 
King,  W.  I. 

KOEPPE,  A.  J. 

Laird,  J.  M, 
Larus,  J.  E.,  Jr. 
Leslie,  G. 
Linton,  M.  A. 
Little,  J.  F. 
McKechnie.  J.  B. 
Mabon,  J.  B. 
Macfaelane,  W. 
Maclean,  A.  T. 
Maclean,  J.  B. 
Maeshall,  E.  W. 
Mead,  F.  B. 
Milligan,  S. 
MoiR,  H. 
Morris,  E.  B. 
Mowbray,  A.  H. 
Murphy,  E.  D. 
Nichols,  W.  S, 


Papps,  p.  C.  H. 
Parker,  J.  G. 
Perrin,  0.  W. 
Pettegrew,  a.  a. 
Eeiter,  C.  G. 
EicE,  H.  I.  B. 
Ehodes,  E.  E. 
EosE,  D.  H. 
Salter,  G.  F. 
Sheppard,  H.  N. 
Stephenson,  H.  E. 
Stilwell,  S.  E. 
Strong,  W.  M. 
Tebbetts,  J.  W. 
Thomas,  E.  M. 
Thompson,  J.  S. 

TORREY,  M.  W. 
Walker,  D.  A. 
"Watson,  A.  D. 
Watt,  W.  A. 
Welch,  A.  A. 
Williamson,  W.  E. 
wolfenden,  h.  h. 
Wood,  W.  A.  P. 
Woodward,  G.  B. 
Woodward,  J.  H, 
Young,  W. 
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Barber,  W.  P.,  Jr. 
Bassford,  H.  E. 
Beers,  H.  S. 
Bliss,  G.  I. 
bosworth,  l.  a. 
Brown,  E.  G. 
Brown,  J.  C. 
Bulkley,  G.  E. 
Davenport,  J.  8.,  Jr. 
Davis,  F.  F. 
Dickenson,  D.  S. 
Franks,  J.  B. 
Gerhard,  F.  B. 
Gould,  W.  H. 


ASSOCIATES. 

Graham,  G. 
Hemsing,  F.  C. 
Hezlett,  B.  H. 
hoskins,  j.  e. 
Hughes,  C. 
Jordan,  F.  R. 
EL\ufman,  H.  N. 
Keys,  M. 
King,  Mrs.  E.  C. 
Larkin,  H.   F. 
Leslie,  W. 
Lithgow,  J.  H. 
Little,  E. 
McLean,  P.  S. 


Moore,  G.  C. 
Morris,  W.  0. 

MOULTON,    C.    E. 

Peirce,  H.  H. 
Phillips,  T.  A. 
Powell,  J.  M, 
ElLEY,  A.  J. 
Eothschild,  S.  Z. 
Smith,  C.  G. 
Smith,  V.  E. 
Washburn,  J.  H. 
Washburne,  a.  C. 
AVheeler,  R.  a. 
Wheeler,  E.  P. 


The  day  was  devoted  to  the  discussion  of  four  topics  previously 
announced.  An  abstract  of  the  discussion  is  contained  in  the 
Transactions. 

At  5  o'clock  the  meetino:  adjourned,  the  two  Societies  to  meet  for 
dinner  at  7:15  o'clock  P.  M.  Dr.  Thomas  H.  Eockwell,  President 
of  the  Association  of  Life  Insurance  Medical  Directors  acted  as 
toastmaster,  at  the  dinner. 

SECOND  DAY. 

Friday,  October  24,  1919. 

The  meeting  was  called  to  order  by  President  Henry  Moir,  at 
9  :30  o'clock,  A.  M. 

The  minutes  of  the  annual  meeting  held  in  New  York,  May  15th 
and  16th,  1919,  were  approved  as  printed  in  the  Transactions. 

The  Secretary'  reported  that  at  the  meeting  of  the  Council, 
(1)  it  had  been  determined  to  increase  the  price  of  the  Transac- 
tions to  $1.00  per  number,  for  all  numbers,  both  those  heretofore 
issued  and  future  issues,  (2)  that  an  appropriation  had  been  made 
for  purchasing  books  for  the  library,  the  donation  of  Colonel  Mc- 
Donald's for  this  purpose  having  been  nearly  exhausted,  and  (3) 
that  it  had  been  determined  to  print  a  synopsis  of  the  accounts  of 
the  Society  annually  in  tlie  Transactions. 

The  Society  proceeded  to  the  reading  of  papers  as  printed  in  the 
Transactions. 

After  the  reading  of  papers  had  been  finished,  a  short  time  was 
given  to  an  informal  discussion  of  certain  important  topics,  and  the 
answers  to  questions. 

At  12  :30  o'clock  the  meeting  adjourned  to  reconvene  at  2  o'clock. 

Afternoon  Session. 

The  session  was  devoted  to  the  discussion  of  papers  read  at  the 
previous  meetins:.     At  4  o'clock  the  meeting  adjourned. 
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